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Llf.l' OF Plt 1111.\:' 
·· OC'l,.,ari ... on of f ut ce~tcd eoore ueooel' vf 1abibit1:1@ 
:tO:J.rt)tOXic c..,t""ra.re vitb a .ttilv .. .-AJ~t.e ( nnuroto.'X1C) 
and a 4JLo~ .)Li:lat.e {;.<rot.trctive ). 
t'or,-tble a ffectt! .. ,f :-ab" t1tue~ltr at too active r-ite 
ot ;l.eur;:~tox1c c~ tvrnre. 
• t.r "'<.: t ~e of ue tivo rite in 1!?1"' r (r7i4)lex ( a.~y:ae­
r uhr tr. t.e c Oi'l.;lox). 
}iut l'&'llaUc rc .. rtH ent.nU~"l ot .vlane vi· :li~rectton 
ot c.:orei.lrnl L~·l1~· ... ·;1-t!)X'01 cere.Jel.lwj ttil<l ,)rain ~t.em. 
~·ot.nl1 fine ~ld 1 ror"r flOW ·:tentr of albi.flO rat~ af~r 
tr.e n1.:.i·1irt.r:;.tion :>t dlct'~orvo!l! (3 ::1£/kt body 'licirbt 
1. p. ) duilJ i·or 10 J..:.vr. 
:.:lbul£.tion rc,.:;ro :luri:lf t.be O.t.Jen field tert ot tbe 
nJ..bi.1o r:::~tr ai'tc!r \.he ,::),·.tl1.~i!·t.rnt1on ot ,11\ hlonoe. 
~{ee.ritl{' rcore "1\ll"itlf. the o~)en field tc !"t ..Jt t.he ubil?.O 
rat.e after t. be a~l'j1·1J.r,t.rt;Uon "'f dichlonot'. 
?reenL"l{' fr•ore .·..tria, the o~•en 1'1,(,10 t.cf"t or the 
aluino ret e.ttt;'lr the c~lL'lit.t.ration or dichlorvOtt. 
· >efeet\tion r·eare fluri:l( t.he o~Jcn f1r.rld t.cf't ot a.:Uli•lO 
ra~r c.ft.c:r the c..t;li~1C.:tl"t"!tiOtl Of diChl.orvor. 
i11rtQf"ro:ll "'hOYillt: t.!.e nct.ivity of oootylcnolinertera~e 
in diftere,lt l:"U£ 1on..c- or the r:;:.t broJ.n r..nd r 2i lt-..1 cord 
after t.be tM.!::11n1r-otr:~\.1on IJf .uchlorvor. 
l11rt()frr.;l rhcvinc; the activity or ACh.: nfb:'r the n.d:u ... 
·1irtrntion of (!i<·hlorvot (1.; m.c/kr: :,ody "<-tei{·ht). 
iiirtofra."'l ""h~11nr the activity or ACitl: ntter the e.dlU-
:t.i'· tr:H .. iOO of diChlorvOf' ( 3.0 !ftt/kf. :Jody veif· ht ). 
rtc •d!'.:rd curve of tn "rla &.t.11rto l>ut.:rr1c add. 
r tand"" rd t: urve ot lyr ine. 










r to'ld rd <' .4rve ot tn~!r1ne. 
' tr:!dr rd <>lrve or nr .n.rt1c acid. 
• tr4lt.lt· rd curve of t' erir.wt. 
rta 1·\0rd curvo vf t lyc1ne. 
fta ·1dnrd curve or ~;hc.nylnlan1 .... 
rlirtor ra'! ""oo:int: eo:1• <Hltrntion of t. :.ilto n~J.dt in the 91 
cor·coral hc.ai!'~Jht re of t..ne ?co~ltrol'1 n:ld cl1chlorv~­
intox1c::-~tod ratr. 
;~irtorr~ rh;;vin£: levels ot n"'li!lo e 1dl! in the 98 
cere~lWl. 
1:1rto, rn.~ rhuttine lCJ~\lt'ilr of 8!"Jino neidr in the brain t}9 
r L&'"l. 
.~1rtorra1 rh::.,r:tnc n-;~ino n. 14seo:Y·€.Ll. r0tion ot t1x' 100 
r ,.Jinnl. eord. 
ft."ld-rd curve of do)~l"lirte. 10~ 
t te·1da:rd c<Jrvo ot no~ ;inc.;hrilte. 1C3 
1 tn tlartl curve of' 5.itrdrt:l"ytry_,tn .. Uile. 104 
.,cetyleholi"le .. tcrf'~ e f\Ct tvity, ;!ic!.lon-'P-1ntox1catcd 112 
rut cerebrw::L. 
t•COtylchol1 •e"'tern•·e actJ.vity vf the !\0%" !"ii COrttrol 112 
rat. cerebrum. 
rytochroe• c,.1dn'"'e ·~t1v1ty of l!ichlorvott 1titox.Le .. ,ted 113 
rat 'l14bra1n. 
32. f7tochro.."'le OYid.· ~ o ~,ct1v1ty of tr~ 1:- .l com.rol rat ~d. 113 
brdn. 
33. ~ ucc1n1c Jahy•..ro. t~.la.t·o activity or ccrebrt.l berdr~~mre, 11lt 
dtc~~orvor-1ntaxlentcd rnt. 
34.. ~ ucci!'l.ic ueh_, wrOt 1..i1c' e (l.C t.l.'tlty of t.l'~O aor 1r;J. control 111+ 
rat coroi>ral ~J~U,. .,.thero. 
35. ~.J.ectron 'lli.cr". ra.,..;h ot a art or r~.tituu cord :a.eurooo, 115' 
cont.rol rat. 
36. Utt CO·ltrul r'Ptt "'~J1 .aJ. ' Ol"d. 116 
( vi ) 
31. 
~ :t, .... 11'1cl. rord t'\Curo'le, ;!it"l".lorvor 1ltOY J.c:·ted rnt.. 
Hit, her 'l1lf nitic:.'•t.ion of' Fir,. 33. 
IU, ~;i:Uil. curJ ~:.n-~1.0, hlt bcr -lnt-llf.i.cct1on ot 
denre ~odicr. 
g,t, It' .Jilel nord ~teuro•''e• tU('hltJr'\;oc i ~tctlCicnted rot. 
R'4, ,J:-,rt ;.>f ccre~.U.or neurone, l.lichlorvoE' i:lto.~ic&. 
ted rn\.1 .,.~.leo:1or;.~hic o~:tovh1l1c da:1re Jo,ticr. 
IH, ,_:.art or core:..e~;.ar oof.ll"Otlet .;:.Uchlurvve: ~~ltoxica,.. 
ted rat, uenro :.>u hie.~ • 
;.n, .. ~:!~l"t Qf coreooll.;u- neurone, t!icbJ.orvoe 1ltox1ca-
ted rat, well ;I" a" <.:rved m and .11 toe tt.Yturia. 
ll-1t .,.lert of eoreoo:ll81" neuro~1e, uiehlorvos 11t01!1ea.. 
tea rat, nw.:l(ILJ." ~;ru.f.Uer r bowt' vaVJ' contour ru'\d 
1nvnci:lnt1on. 












lt-9. at, l,.,art or hi_,;,~oo~"Y:l.PW'\t diehl .. ,rvo~ 1.ltOXie"'te4 rot, 130 
or~:to.,.~hilic .Jo :to#'>. ~ 
;o. fH1 h11J_.ocn::t~Jt.1~, olic;ode,l!rocyte. 131 
( Y11 ) 
l. 
Cheznctc'rirtic 1nf'r'tJll"EHI trequ.el'~ief! ot t)hor_vhoru.e • 
X bonds. 
10 
rtr:JCture and lle\U'otox1C action ot ditterent or,;amo- 18 
pbof' .,thONt COOi!OU..ldF • 
figt~ and P-TJlVtoml' of ore:Mo,i.Jho!"pbate po1ron1ne 
tolloviftr laea.l ex_,or,ure. 33 
tt.. fignt and .. ~t.~ of orcPnophoF -i)be.\t.e polro.d.na 
tollowinr r 7t' tem1c aosorption. 
;. Acute te«1c t"'lot"e ot dicblorvos. 
~~on1c toric dore of diehlorv~. 
lflhaled to-ric dore ot IJJ.cblorvos 
a. ''hO\tin~ ~;er cont al\Gl"Cttlon of motor act.ivi\7- ot albino aa 
rats att.t>r the nd.':t'IJ.t'lirtrntion ot dichlorvoe. 
fhowlnt a!11bule.t.1on, rearin,: nn.d preenin, rcoros atter 85' 
d1ohlorvos t.:"'oat'Uent (3 mrJka body Vf.L41;bt l.P. ). 
HeJrer•ntfltiw rec~r1e!! or do,;,JOt11rle, llOf'@Jine- 105 
~hri1e e.nd ;-nl'. 
11. Levelr or {lovo.~1.'11tt 1n ditterent rt"~E ion.• ot the rat 106 
'brain and r ~itlal e Ol'd. 
Levelr ot norc~iM.e)hrine in different. rt:~giontt ot 107 
the rat bre.1n art.d !tii1nal cord. 
13. ~veltt ot 5-hydroxytryptMline in different rGfiona 108 
ot the rat br-ain and tpi1al cord. 
Rttte ot 11v1d-~r<»t1tlntion ~., ~1tterent reeiom' ot 110 
t.be rat brain after U1e adrl11n1ttra.t1on ot uifterent 
:~o~~ ot dichlorvoa. 
{ viii ) 
\ 
l Wi'h to ex »Nrr- 'V doe:~ f"O~l"e ot £ rat1tude to 
:lr. At·ituza~ ;ion !rr, .::ravcrt ':IC·n.t ot C:bo~'lit'tJ!T Md ?rore~!'!'or 
Dr. ~tahdi na,.an, 'lrnitl '"ereorcb Center, Javaharla.l :lehN 
·1edicel COllol e, Al1tnrh Ju .. lu Univort"'ity, tJ.1rarh,tor 
their vol.un.ble l uidcnce and encourr.ge.,ent thrO\Ighou\ thir voa. 
l an tteevl7 1nJeoted to i?roferror Hartur ntm"lM.1 
!lead, )e -l!'rt 1ent of Chc~1r-t.ry1 1.,. t.u., l-l.it: -:•.rh for prov1d1ng 
1nVnl\.lnble ren:mrcb toe: Uitia~. nw mr ;e:ri '1f''ltt>J. i:~rtige.­
tion on the rat brair1 were carried out in tbe lrmin ,\et?earoh 
cente:·r, J .J. lh~':iieo.l CO:Uet o, A. t.u., 1.11r ~·rb. 
I n:1 nra1n tha~~tul to h*ofer~or ·~ahtli Hc.tE'.n nnd 
Dr • w r h·~,'ldrn ( hot'er .. or ot .1-"L&.l'Otteelogy) for allowitlf me 
to vorlt on r ,Jf'.'ctro:)hotonuorometer, t.n1"1G:X Aet.!Vity ~1etcrr, 
ortt.o~lan .H:Jtesrch .11crarcove and Keyotone 1310K vthicb wore 
rirte:l 'rrl tJ.exat1uor Von aumbQlt fou.:vlntion, \!ert rcrmeJ17. 
I tL.'n thC'.J"ltttul to i::r •. 1. rart.q, .eader, Je:Jart 't!'Rt 
ot !ha..~olo;~;y, ;.. ..... :4:1~iya Collore, JlJ.1f!orh ·lu!'li"!l :Juwr ... it)", 
AJ.ifarh, he :-tot only e.J.lvwetl me the tu.ll ure ot bir labeJrat017 
( 1X ) 
but al~o helped me in !"ta"ldurdlzin£ r.ane ot tbe ld.ooheoieal 
tec11· ti\iue. ~lr. tohc.U ;.nnatt, ~er~der, t.it' .>t'~t."'lent ot Hicrobio-
lOF.Y, Javaharlal ·rchru He.~ie<JJ. Collere, AJ.irorh :"ur-11."1 Uni"ftlr-
~1ty, Al.JJ·t:..rb hn.r iX'Gn a con~te.nt rouree ot encourage:'lent 
throur hout th1r work. 
1 a~ hi(·hly th·1o.krul t.o .1r. ;·. :· elecrn a~~idor tlsld 
fakhrul Irlan for tt'W'ir hel,p for 1r:'1JU<ern~ Wa:/1' to orr.aflise 
the dnta in a ,.;rer·e~1tr.t.'Jlc farm. 4hey were t;ind e.:toue;h to 
:;tount t~ photot;rf'.fih alii f:ell.> 1n \.00 labellit'lf. ot the fig~~. 
I em t!'IMktul to rr. :t~mee ~11nheJ, :1r. Khaliqt.U:sa·~ 
.1r. fabir JJ.1 i\h~Jl t"rld other Col.le~n.ter for their COO:JCrat.icn. 
'ir. Cula::~ 2iadar, .1r. lctris r 1dd1qu.1 ru1ti :tr. fhaukat ~J.1 
provided laborat017 tcct1l1Cnl arf 1rtf~:'lee t~ vhich I thnnk 
them. :tr. aa:"lttoor Ah-;1nd i~:ha.."l and ·.:c.j 1d Husain have ex,.-ortl,y 
d.crvalo~d a:td l:!r1i1ted t.ho • .ihot~ rrwhr and unheritat1:1f.J.7 
vorttod ::'it.h :le 1tl the ilift roa~ tlur1nc ext.ra-dutT ht.X~r~. 
I nm r.rntetul to ther.l. I uirh to record my lndebtednerr to 
Hr. Abdul t.:r-£heed 2\t;a.n ror his aeticulOW'! typi' ,s ot thu 
·:ul.'l\lt-Crit~t. t,rit.hout hi8 eoo~JOrvtion, it would have been tlOXt 
to t.~.iporr-ibl.e to ru'J\'!li't tb1e thet'l~ uit.hi:l tbc ttoe rchcd.ll.e 
::luti.lall7 a(r.ted uvon. rty brother Jr. ( yed HorhP.-.."1 ~J.i 
dorener r~oe!cJ. tha:lltr for ever ready' hel; vhich he re 1dered 
d:.u-1:1£ the co.u-~e of "hif rtu.dy. 
( z ) 
Lo.,.tly • I am 0!( tre 'l€ll7 t be..1k tul to r ounc U ot r c 1ent 1t1e 
a."ld lndl.l""Wiol teree:reh (Cf'Iil), ~cv :Jelh1 ror the ti!tr1nc1al 
arr irtC>·lCe 1st tho f~ Ot a f'e:~ior ttesenrch {Cllov. 
s. ~ar-~ A:L 
( fY.CD !'/ l'dlYAB ALI ) 
( Xi ) 
Ailf i'RACi' 
artanophoet)hator nre powerful, widely ~ed tlCr;t1c1der. Their 
cheoittl'7 and biolot 1Cal activities are t.t•f'..ref'ore ot r::n.ach :~ract.ical 
interest nod are dircus~d br1et17 1n thi~ tbot1r. Two orranopboepbarua 
cc:an,vourldl" (I atld II) vore ;ro,.,ared tluring t be course ot this woa, ot 
vhioh one 1• new nnd hat! rtructure (I). It wn.• jrG)ared trcm .._hydro. 
XJOoum&r1n whic b 1!!! e Wlit or dicouoarol a cou:narin di::ter ured ar an 
a.at1CQI€ulant. :l.'hir work war COtnbined with a rtudy or ne~otox1cit7 
ot die hlorvoe ( lii ) • 
(IT) 
Dicblonoe (09 0-rii·oothyl 2t2-dichlorovinyl tlhOfl:Jhat.e) war a~ 
n1rtere4 1.P. o.6, 1.; and 3.0 ma/kr. oody weifht, daily tar 3-1S daJ$ 
to a r;rot.l1> ot albino rate tor recordi.nB '-he behavioural changes (open 
field behaviour o.nd. loccmlotor act1v1t7) and far biochcoical rtu.d7 
( acetylchol1ne£tera~e activity, coooe:1trat1on ot putative neurovaar-
:Utters, levelE ot Ctlteehol.aoi.ne ( ~ atld :m) and 5-:tr O!'ld the ret.e ot 
11.)14 porax1dat1on). l"Urther, their brainP were vrevared for h1rto-
cbe:n1rtl')' (acetylchOliner~ rnre, cyt.uchrt:r.le OY.iuN'C n.nd ru.cc1n1c 
dehydror enare) n.nd .for <'leot.ron ,.,icroecoJy L;erf J"" ion-tuation). 
( xu ) 
l'be behav1ournl cht\nror ot the ;roront rt.u .. 'ior revealed tbat 
the open t1eld. behaviour vnr r-1t;;lii'1C:nntly ·J.e.,.rer cad below t.he :sean 
ot t.be control t~"0\&9• t'A1. the roventh da.Y ambulation war reducecl t,o 
~~; ot tho mean l)ut recO'Vt. red to 60?~ on the to nth dST. r iularly, 
rearin£ rerponf'e war \lecrca~·ed on the ttovent.h day and rbQWG<l a 
tart recovery on the t.eat,h day out the "Jreonin.t ret ;o:we turt.ber 
declined on t.he tenUl day. !)efeeation1 on the contrary, Waf' 
l"'UPPNl"'!"ecl to zero ~r cent on the teve:1th dey and "hewed CCG.illete 
recO'fl;iry on the tentb 4q. Locaaotor activity ebowed a r.igr11f:1cant 
deu>rerr!on o.ttd fine ~ovc::1ents ve1"e reduced :11ore tha.-t the t:ross 
~30Vt'Xt'lts 1n ~..oo re~ond *'bare. 
ilol)a.-:Ji:ltl var «<it 'li!'1ca"ltly decroa·· ad on the .t1.tth ruld 
re·vcHltb uay out rtn::Ned a 13~~ recovcr7 in the brain rtem on the 
tenth ttq. ,,iorepi;le,vhrine waf r1gn1fica.ntl;r reduced in tbe cerebral 
be;l1!' .;~here while $-Hi var dec reared both 1n cerebral hemir ;;ben n..'ld 
brain tttetl. ~either of t.bet"e two 831nee tbowed c-trniticnnt :recowry 
on the U.H'l~b day-. l:1t.ere~tinr:: eo aeorun.lCe va.c- found ot the open 
field behaviour ei.;; Jlt cr ·;,j:.U.h t.bc leve~r of: do,a.>amine, nore.v1ncphr1ne 
and s-m 1n va:riour ret iotlF ot.· the rat brain. 
l'he neurotoxic eftcetf! CJt dicblorvor voro tJ.~ o reen atter 
1S deyr ot 1nt.ra:,Jeritor~al ad::l1n1!!tra.t1on to rate and. vore arroc1ak4 
with rtr~ificant lowering of tauri.l8t GA-"M, r,lyoine, lY'!'iM, 
vheUTlalan1ne c.nd ar. artie ee1d CO!iCG::ltra:tion ot d1ttcrent, recions 
ut t.he central nervoW' ~ yntema cerebl'&l he~i~ .. ,hwe, corebell.\111 
brain rtet'l and cervical s:~1.1al cord. Dini.nut.ion ot r!'.rine level 
vat 1tlf'l'itn1f1etH'lt. :lbe rePult~ t'Hl&,.: ert. that in d1chl.orvos-1ndueed 
( x111 ) 
lowerL'16 ot putative rteu.rotra•vnlitterr ~'lo acid concentration 
varier 1n d11'terent diFc:rcte retiontt ur t.~:JO urn1a. r..nd rp1 ~al cord. 
J:he tl£n1f1cnnt dimin11t1on ot thor e auiao acidt' ir 111 .. el.7 to 
•~lain r:-<Xle of t.h(l tok1c ef1"ectD or 11c:hlorvoe. 
The :30.1n findin{ r: ut the· clectrOil :11crosco~JiO rt.udJ ot the 
hy'~othali:VlUtt b1~~ocam;u.r, cerebetllu.-a and s • .Jitlal corc:l following 
d1chl.OI'VOf' ado.1nirtrat1on (3 mg/kg b04y vei{ ht, 1.). dally for 
10 do.yf!) tu;Jorted \-titb h1 .. toch«Jr.U.cel nnd q:1ant1tative biocbemieol 
erti'lntion of ocet,ylchoJ.i,iOrtcrnre actiVity and tho rate ot 11.>14 
~ox idnt1on vore nr follow,·: 
1. A 'ioee-de_,l€mdent inhibition of the ocetylehol1nert.erare 
act1v1Q' war noted. 
2. /1. .tore- le.;e 1do~1t L'lercarod. or the rate vf l1~1d-a~Gr0%14a­
t1e-'1 va.r noted. 
3. LvJ.d.e 1ee of ede·::1a around cc .. >1llar1er r.nd ason tcrr'li'lal 
vat ob~· orvod. 
a... A lal'f•c tlUl:'lbf'r ot electron t.Jet't~e .udier exhibiting eleo-
tro.-.lucid vacu..UUr wcu~o tllrcern.i.ble in tbe ~r1lta1"7R ot 
cerebellar 'lC'I.lrOrll'. 
;. lte narltnble 1ncrerwe 1.t'l the electron 1lenrit7 of rome exe>:18l. 
j)rotUer uoo the occarrence of oyel1n.t1{!ure~ 1n a tev 
&XOtlF u."ld dendrik1r were det.c"C'tl)d. 
6. hlectron "le:tf!e '>o~:ter were f'1tn1f1cnntly 1ncrcared 1n 
the neuronal .;eriltarya ot the r p1·tal cord. 
( X1Y ) 
E. M. HITACHI liE 
. - · " ........ ~ 
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(.)Jtrn..'lOPho .... ...,!H>ru~ CO"::l,t)Oundr v.l'e urcu ,...,. inrecticider r :14 
_vort1c1\le1t tor the co~tro.l ~ nd uertru.etion ot ol'(o.nirtm intortering 
vit.b huD.ten toodt health t:lld ot.hcr a. ~~u11t1ot:. The yearly ~ro,Juction 
ot organophotrvhnte 1rr now a,:proachint 1001 000 tOtlf' (Fort and 
'c!:tiidt, 1ry73>. l'he utility ot tho or{'m!lOphor' A1nte ,L>e!"t1c1de is 
undir.tr4t.ed todQ's It co.n ',>e ox".~oetetl thnt they will rolve ;1any of 
tho •,Jorld•r nutritioaal .JroblO!ltt. There CO''li~OUrid,. toM tha b&F1r 
<lt c, la.rte !ltl.'!lbor ot i•lrecticidc$, per t1eidor: 1 :18(1nt.oci..tee ~)nd 
fwlt1cide~ u1dely ~cd in orricu:u.ure ( ror un''lyle ~:ie:D.ot"Vor 
( m>VP), "'lalath1on, verathion, thJ.:not, :'leta!'Y'etax, n&.rYaoron, 'f'Ydnte, 
TEP?, baytu, chlorth10ftt ruth10ftt 1-~'lt, clel:1nr, eylos1 eth1on, 
tluorthio.n, ru. uth.t.on, tol1th1an, de~~1eton.. ~ytroo, o~tu:-lal, hi.:lo~:an, 
oerer.tn., ~~itazin-. conet'lt 1nej1n, galecron r;tc. ). ' ~Xt -'rrMOPho!ll'. 
:.lhe.ter are ~J."'o ared nt ,;l~rt:ic1~fU' 1n ~Jlnttic i.n.clur-tey or as a 
luar1ca1t. ,·:;ld additive e.r.. tri-ortllocrcr-yl lJthJr,..:hate (l'C£,~.'), 
t11aa1non etc. Aecor.~li!lf to t.he ' • -.• '·• rc.1ort ot 1967, a._,,iN.l."'!'i"jfltel.y, 
1300 co-1 ;aundP 1 ;ave r o rnr ; \C en ;re .. arod aut of wt1ich ~ 0"1& are :1ot 
l"eCafte<tded for U"'O due to t.h<,1r hit~h level of .laenal1no toxicit7• 
'ibe rtnt.irt1crt for 1f)69 1'1d1Ct;te!'! tbnt 50 to :10~: of tho voirons 
detcaU'd 1n ·"1ft ~icolerol cnrer helonr to orrn.nOL.Jhorjiborur. ru'ld 
Ql'!rute-ehloM...rle rr~ ot .Jert1c1dee (:Ja.'U, 1?71 ). ~hnrE>f:Jre 1 t.he 
1ttel"e0."'1!1( ure ·Jt . he orp.:i .. '10t~hof'f:Jbate 11Pect1c1Jo~ )ert ic· idee 
o!*tert~ n.n !~portent oxa'"l. 'le or a./)llod rer-eurch. 
1.2.1. ; XGtblr.Lcr: ltl 1820 l.,a"' rreif,oo 1"or tt~ .r1r~t t.i!• retleted 
nlcohol uith lJhOt< vhurio acid in e t·(;~r:·ct.ion fLtalot OW! to that 
\1ith r:ul.t\lr1c ocid nnd t.L-(::reoy lawU!ht~d the cim~;U.r.try ot the 
Ol"f&.'lot)ho$4-ihorur: COJl,;oua~i~. l.ntcr, in 1Jlt.7 :O:hennrd ry-r1the... 
ri:ted ~J!)tltf ,;:bi:lOe t-:'id i~1 ti'le rza:'ie ye: r Cloez ( 1Blt-7) di~cowered 
the r:-y·ltOO"' 1r of thio?hos)horic aci4 Or'ter. ( le:r~rttl~t ( 189t-) 
ryntherized t(l'traethyl pyro;,;>hork'i'late (later 1t bootr'lO 
ltnwn u '1'1;: .. \') (I) by tlll:ylati!l£ the rllwr rtnlt ot the 
t~yro!)borphor1c ac:id vith alk7l hel1der-. 
Jh1r e~tcr (:1'!<~4~) ir the brid4;c 1xot'Wt:en t.he 1norrmlic and 
orrc::UC cher;ti~t.ry. 'lhe. 1 1'\roctida.J. aetivit.y ot thifl' C03,P01lnd 
war di~covert:·d a.tt.c:r eo yeort of itr rynt.he~· ir. not:-Jtultl in 
1fl72 ryn";..oor·.i~ed tho corra~..;tOrtdint _yho!')horic acid by r(-c>cting 
::1ethyl o.ad atbyl .iiibO~.t"hirle \Jith tlitric acid. fubr-equ(mtly 
( 189'7) L1Cl:te.clir r.Jncl :Jnck(:r "y:tther-1~ed a .;;,.~}H)!" .,ihonia a.·1d 
e .. t~"'·r '>Y the rCer .. etion of ·.!iall~:yl v~w~;,Jtlite 1,;1tb ethyl iodide. 
~hir rooction bl:::ca"l& vell k~nOV'n cJ' .~ichaelil'·•]CCi-:cr rcnction. 
:11chael1e t'~nd. Kaehne ( 189r() ryflt.ht>ri:~ed n·1other ccn~:ld tram 
t!'1slktl pht;r Jb1te r-.... l"ld ''lCt..hyl 1od1::le u!lore rtr·J.Ct.J(t did not 
re!"o J~le t.he eom~.;ou·td t-;hieh vntt obttti.:~ed by !ichMlis- ,Jf.\citer 
In the enrly 1f)th oe'ltll!'y :ictmol1F' rc~n.t~ d the reaction 
.. 
u 
o.f l)hor~>hor'W' trichloride t;J..th rodiu.n c. t.hylnte. At tl}Q ttn.:~e t1'1e 
~1chaol1r ( 1903) al.,.o ry !.t.hcri~ed ;hor)hor'W! nitr~ en eor:ll)OW\d!' bJ' 
tr.o rcnction or a:1 •onia or a:l11le"" v1th .vtor,.;horur trichloride, 
J.JG·ttc\chlor1de1 "hot ""llOl"yl cl:.lor1de u.:1d tbioJ~hor ~"horylehl.oride, 
lie .-y~:t.ber-ized 'J-alkylani:lo-<.liot'l..l01"o !:or .,;hine ( 11) b7 the rt'notion 
of ilhor ~lhoruf'! tr ic hlor 1 e w 1 th tilkJ'l.a:Ai 'l8t vLic h he ox itlir.eu Hi th 
chlorine to the tc.•tr!'.chlorider ( lii) nnd o.t·,or-.)her1o no1~ture 
rutficed to by~ol)"!e the tc trnchl~rider to dir.J.kylr:.Ji·ao;tbor .-~!l'-~0. 
~lc!;lor1dnt.ct (IV). 
R NH -Hcl R N PCI. cl2 R N-PCI \2- :>- 2. - 2 ~ 2 4 
o ~.-rrJ <....IITJ / 
R N-~;CI -<~--------'' 
'2 'c\ 
(.N) SCHEME -1 
c ,•.1"0 ''f·1thcc-11ted 0 1 0-dietbyl n, l-,r1at.hyl . .~~.orr)boron11dnte (V) 
antl O-et!lyl " 9 :. .• 1ethyl _.l'!or lhvroo.l1docyn..t'l.L~•tte (VI) by the regction 
oi~ , ·;. .iothyJ. :~twr j.i~.orOt'_:idodl.cr.J.oridnte i.i th ,e~otnr-r 1um cyn.ide 1n 
P'if·W....atc alcohol. 
R1 OC2 i-t.-
' C 1-\ )·-N-P :J 
' 
2 5 2 '-CN 
\~) 
In 1932 Lanre n--ut Kruerer t~ the til'rt t.S.."Jle }repored the 
e!"tor ot :aonof'luoropho.-· .:)hario acid by the renot1on ot rUver 
tluro~hOf',Phate \:ith nlltyl bal.1de (VII, VIII). 
c2 H5o., P.ijo 
C6HsNHf' \F 
(VJJI) 
R -== i -propy\ 
Sec, Buty\ 
:l.be7 alro reported the hif'hl1 t.ox1c .>ro.vertiett ot there cavounds. 
A 
'i 
;,:he te~t1e1ty or tluoropnor,l,)horio ae14 l'\latdtor~4 itf'elt 1n the rom 
ot the follovint. cy"!!4Jt0fle 1 ro" .Jirntor:y dif'!'tretor, cloudinr or tbe 
oonrciourneee, te~'l.>orvo.ry blintlnere nnd vhvto_.~hob1a ( Ln•lf e roild ftruecor, 
1932). ilur1'1f tbe ~ecoz\d ~Yorld wv raun&:r$ M4 hie oollearue" 
( 1<)11.1-19it6) ilrD .Jared a nwaoor of nu.orovhor ,,H1ater. lhey alro 
dercribed tbe :d.ot1c c.nd hi{ b 1r1bnlat1on tO:{icity of ttJePe c<JUvoun~. 
In 19;2-~ .. 1erkow ry•1tberi?.od a flU~bcr or diall:ylVinyl ,}bOf'~hatel 
(IX) b7 tho roaet1on ot triethyl ,lho'"·vbite Yitb theoC -halor.en 
carbonyl ocxa.;OWld.E. 
SCHEME -2 
To ho:tour itt!' ditJ>coverer t.he t"c.H--.ct1on 1~ known W" tbe Pel'kov reaction. 
D1ehlorvoe ( dichlOFOY1ny1 .t>:·Jor Phate) tr oae ot the a.~ort.ant ?ro-:~u.ctr. 
thllt' obto1ned. lt ir ... ynt~i~EHi by treating ot tr1eth)'l t>hotpblte 
w1tb cbloroel. Jl different rout to ruch Cf.1.'1VOtUt(lf' vn!' diFcowred 




Mattron 1' ... ( 1955) re:•orted tlmt 1:1 the ryntber1r ot Dipterox 
(trichlorfon), •_!ieblOM>oe Qk>por:lrs ar a ride ..;rootx:t. Hob1n nnd r:rl.ttr 
( 19~ } di!\!carerod a new ltlthod tor the rynther iP ot trichlorfon ~..d 
tbey olro rc~.Jorted the rearroJl(CJ,;)Ctlt ot trichlorfon to dioblorvQ! 
in al1ull1ne condition. 
1.2.2. iP.\Ai\Yt In the la~t yeerr ot 19t.b C«httUI7, ,.>hor~.;hocreosote wne uced 
ar.ai.l!t iJUl,monary tuberculous, bu.t tt1l llith lcvol. ot orcwtOPhot1>bo:'uf.! 
o~u.ttdl" :...eaere.lly rortr1cted tho1r use ar che~lOt::'lel'l4>eutio e.t entt. 
~ Lorot { 189it-) re..,orted 6 corer of i}ara.l.7e1r out ot 1+1 1nd1v1duoltr 
treated witb ~boe~hocrcoeote (CO!ttnini~ abOu.t S.12 ~ orr:c:to/1'-:orvhnte). 
Durint tbe )t-Ohioition i>Gr"1od ot 1930 in tbe u. r. t"-, utrnct ot 
gtnrer (U.f .P.) war W"'ed ar a bfn'erare ot it!' alcoha:U.c cof\tcnt. At 
tbe ea.~ time nn oil :1e.-:10d li..'ldol. uh1cb co:'ltni:lr tri-o-creryl p!;or. 
pbat.e war 1n uro 1:1 celluloid 0..1<1 varnish 1.1du.r.tr;y. :·o:1e 20,000 
Aasl"iCa.mJ were paraJ..yred 1n 1930 vhen cill{: er cot n.dul.ternt.ed ';ttiJ 
l.1ndo1 (Ari.!'l( a\ g;&.., 19411 .\ri~l€ 1 11-t-2). In 1932 a.Jiol, n d....-ug 
e~loyed for illet:al a~~t1ons1 var .f\:>wld to co.i.lre~ _.;aral.r."1r 1ft 
:.1arv on~·er due to its conta:t11·u1tio;:l with Gr£Cl.'lO,P!Jor,t)bat.IW. .~.l.even 
carett ot Paralr.if! were obt!ene4 1n I:olland. (t-toeaebl1n, 1952) a.'14 
IU\7 1ft Ge~ (Creut.ateldt nnd Oheohovak1 19'f-1..a.3). l\nOt.hc·r 
outbreak ot t>&.ral.yr it wo~ rf'~orted tron ~)lrbM 1n 1937 When oodd.ng 
oU rt.ore4 in dru .. "lr w-ed ror l:.1or1ent1nc oil, which co~ltn1ne4 
o-rre~71 1)h~.r.Ji"'4lto, wnr conrU,;;led by the Afr1co~.l..tt. Lntel' in 1.;.o, 
eo roldien OolOfl{ in€ to 0. u.'l.it ot tbe !'Vir£" A:f'i:fl vera poirorled 
when oe.c:hLte o11 oootainint orea..'lO',.lhor;,>hatef cont~ted tbe 
c00k1~ o11. A reeo'1d outbreak or jaralyrir occurred in Durlmn. 
( 19S7) \then eleven l'lfricanr uretl vater ~tared 1n drutM" tnken freD a 
.;.Jaints tnctory. ~'VO yen~ later a ~or ep1deoic of tar1c netll'itie 
broae out 111 'ioroceo. ....con thour · nd ,)crronr ~tore atfocted \then 
t'hO ... ,_Jhnte), u:.ich \.m.r arod in .. ot vlo.n.er, vnr accidcn.tcll7 eo.,.'"'d 
c :~1th u1d ('~)oldlfl€t 19;c)). :;t~~r out~jrooltr. ot .;>aralr 1~ have been 
re;;,orted !'roo ditteront cou•1tr1ee 11Cluuine J.~ lvn4, ( eMM7 (-lftd 
India (Vern 1\ ~., 1962). 
The no::le.~ lr-~u.re of the orgn:lol>bor·:;boruo oo::t~OU!ld war not e.cce.?t.ed 
ee.«>UJ'. J:hie wa; luo to d1ftorcnt ; t'ou.;r ot uori-;err vho cave tho na"!Je 
ot the e~owld d.i'"ter t.boir own 1e tbod. ~~or e:u:t'":1A)le1 e ~:roouct (XII} 
whiCh var f~d by the reaction of tt'ialkyl phor phite with al..kyhe~1de 
ar tolloves 
RO~ RO'- /) o 
Ro-P +' R--HCI.-~.,.... R:l" ·-;- R-HCI 




I' v&Jt 'terMd or, photn~ifliC ""Cid e~ter b7 fiUI'rians, vbUe Ce~ 
vork:ere de~ trnat.ed. it only nr "i"h~ tJh0i110 nr:14... I! • urvoy ot the 
l1tf'r~t.ure, toorerore, lan<ir into d1ff1cult1er cue to this d1tterence 
1ft terd.!lOl . ;tY or too r~ ca~d adoJtt:•~.t by the dlftcrent autho.rtt. 
:i'bis ano ·wl.7 vnr thW"' to $"tcrt :Ji th in too re _,.~ort ot Ce~ a.1d 
.u~rio.n autllOr~ r nd CJlt, lo .,. ex en litc:rrd;ure or ru.b~e::J,Uent ycnft 1r 
o.lro tu.ll ot it. .u tul Ulu..,.trution ot the lattor, let ~ ext>"!d.ntt 





lJ:ry()roa.r the .t,::]Or1c7JM ro<' oenire (XIII) ar pho-- ~hinic ro14 ~n4 (XIV) 
ar phcw.,.Jhonous acid, the lriti!"h \:Orktel't" def'it !late (XIII) a• 
~,ho• _}honour acid o.nd (XIV) ar ;hor.t~hinic acid. It ir t~ epparant 
that the k'rrnnolory adO:it.cd oy tbe t.vo rcboOls 1n contraaictory. 
t erman nCillenclnture 1£~ to rome extent coat ruen\ wit.b t..be t-raertcM 
~yrte!l. In tho A "(•J!'icM nc~lnt.\U*S an acid \<11th two i.C bondr 1e 
r1Yen the· e·atliflr - itu~.tc in tha ~Jerttnvclent torm vhlle 1n care ol 
t.r1vnlent tbe cnditt(" is 1rd.to. It there te only one P-C bond, it 
tr uerignated ~ pbor'vhonat.e/~hMPhon1t.e. :Jut in the ca! e ot 
I'raelttth "l(X:lCtlOlat~ _Jt-O&>Of'ed 'b7 TJPIC the M!Yfl of there COIIPOW14S 
be.ve boon rever red. 'lbe rnaln fJ1Sa4va.'ltf'i e ot IU? J£ 110!i18nclature 
1e tha' 1t 1r ot a yhUoJ.v, leal nature and 1rt other la.'ii~ ee it te 
eJ. ::to,-t imtJOF ~::Jl(l to rom vo:rdf' 'dt.b analogou.e tyllab.le•. 1neretore, 
in the nouenclature ot Ol"t,:t\tlO,)hOfl~borur eo.::ayou.ndr it 1r very 
d1.tt1cult to CO:.'lbine all t.he 1ntorru:.t1o 1al u..uts. Corveou.of'ltly, 
w have on tho one bn·1d Vc:\ ,;na:er•ft ph1lotPh1 ( 19;8) "•• •••••• 
vbat•r 1n a nr"'ie? lhat vl~ich we coll a r-oM by t!'.!l'f othe~ Mae 
vould !"1ell ar !tWeet" •••••• ( -to1eo end Juliet II, 2) r.nd on 
the other hond, we tU\f~~ye a~• r.tr:.~eturol fOI"'lulae uhen we 
di~CW'!"' the~e ~'robl~tt. 
' 
thore ir.t~act in t"tr·~ctJr~ olac.tdr,t1on of orgn.n.ophoF~horwt CO:iVOW'Mls. 
A dot"~ileJ d1rc~tt1on ot the UV aad ta ,.~.~ectrn ~rould be out ot 
~laee here but it mur:t be '.leationed tht't oore c~lex orbitals 
1~1vol:ved 1n the care of .. ;hOP.vhvrus Ct.r.l.vO~'ldl! lt"ili.e it difficult 
to te 1erol.iaed on t.ho bMirt vt ul.t.ravoilet nbtor~tion itl the rrr.,._ 
wq nr vi th Ol'~bon ooohJOU;lds. 'lbe "nottt u.retul ~iiectrot~co.vic 
tech dv~ ill' nl.lClcar ~-netic roeon.nt'Ce, :JattB r .)OCtrOFco.iJY 
Ilrov1d1!11~ cm~y ecce!'~ to the .:nolocu.lrtr veit ht ut the Cor.t,>OU..'\4. 
tn the Id r .Jectrum t.~\e r~ tre~ueaciee are eo!lerall.7 
the Ft\:'10 o1 in other 01\:~lo.i.C co:n;ounds but conJ~r~Uon \d,tb 
... ;t)O~ ,.thOI"\lf' 1 eauser :aal"t.-..ed obn•lf. er in. c~l abror,~.-»tion. ;;h,Jt'J 
for e1tn1,:.lo t!'lo er.rb~l:;l CI"O\W ot the Yield ot t.be ?.~~eto £::rot\P 
t"t"sows o:lly veak ebror)t.lon e.t 16oe c::t· 1• Ihe etretehir.tf fre~uoncies 
of "l'lOf"t. f .J.1Ct1o~le.l t.rou,yr have beotl detcnin.ed n.!l(t a.rc re!'iroduoe4 
here in tnbJ.lnted rom ( A'nble-1 ). 
~'hUe 31,, n.~.r. r,iiect.roecopy can otter ureful 1nfor.:l8UOQ 
alot'lt~ uitb 1H n.11t.r. ~.~ct.ra, certain , ract.icr.l dirtical.Uea, vhiob 
nee4 n.ot be oott•1de.red 1n de\.611 bere, rest.r1ot its apjiliCf'tioa.. 
31? nuclenr r..ln{:.letio rero·:·laflce hall' been ufted to tU.!'tint~uieb between 
tr1Yalent ruld )O·ltavrJ.ent ;hot'.vhorwr. l'hus ~larU.rez ( 1964) baa 
... hown that tbe add~ct ot trinlky-l vhvsvhit.e and oC -d1keto.t1ea have 
the rtr-.101.ure (XV) rather than (XVI). £\{ vJ.n re~era.te atte:~ts t.o 
ryntber;aed c~ound$ witb rtructure (XV & XVI) led to the !lnrne 
product *be 31 i? il•M.~'• ot which thovecl Ollly one tyve ot pb~;bon&S 
J:he 1iroton n.m.r. r;}ectra are r1:Ula.r to thOf'e ot orga..nic 
c~ou.:ltlr !>Ut the ~hvr 1-~horus to vroton. couvlitij iF trpecial feature 
here tor: Uc~o .. ~le iJ~;OS.t.Jhot"Uf' in (XVII) rhovr n CouPlint with ::!etb71 
r:roup at t.ached to tbe o( -er.rbon atom. 
COOCH3 l - CO- Ph Ph. --P:==-c- c-c/ · * 3 







? - .,._? 
? - t1 
:P - ::Jr 
p = ('!<. 
'£1 - Cl 
P.C 
p - ~1 
? • r 
? • B 
Ta~ - 1 1 C';a:rt\,et.:'"rir · ie 1n~o4 rr-e-- J.G~lcter ot .n..pborwr - ? ~o:v.ts • 
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(Cll-1) 
aso. 290 
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:''~e<";:Uo 'lCS' r-- ·~• 
( C!:S-1) 
73C: - t)l;!j 
7,...,.. '""t:: \.IV • 9.,); 
61t -1G~ 
S?; •••••• 9SO- 935 ••• 1o8S-1160. •• 11& 
1oro ••••• 1~ -11co ••• 1130-1221 ••• 130~ 
121C -1310 ••• ~10 





A!'. 1r vttll kllO'tl'ftt the t.a110 etteots ot os-ganophOIJbaMa 8ft 
due to the o.bW\7 ot thette ~ to tn.t~tbit obol1Me~e 
aet.1"11ty ~• to allov the ~at1on ot ccetylcboline at neJW 
o~e ( tN:r'la'U ,, IL• t 19S71 V&A Af'l}GNftt 19;81 llolJu\edt. ""' Tl'- ~~ 1).., 1960t Catt14a, '196ltt GoldeteiA ~- a;L. t 1968t PoleoA 
and tattwtta.u, 1969 >. ~· ot ~be bettt u.nderctood •a!'\Pl.et' ot 
di'VI-reoe~tor SAten.et1on t.hrourb ~tiott ot a OO'ft$104\ bond. 18 
~ lone; lert.itlg 1Ab1b1\10ft of obo.L1nee t.e~• b7 ~we Photi1baW 
( Cftll14a, 1')6lt.). Chol.1netterare bel.OtlfB too the olatu~ ot ... enn. 
en~YlMt•"• Whlcb neve a ~•nne t'ortdu in the o.ot1ve centre tba\ 
J)l.a7e an •ecmtial role in the Gri\a:bollaa. In. pe«tu.obclin.eeterar .. 
the a..~14 ~equence 1ft tbtt active eentn te glukld.o aai4-
rcrl-.alanlne (Goldttein C~ ... , 1968). In the bl-~1~ ot 
acot,-leholt.ne by obolinetteare, an atn~ 'f;IM\able acetryl 
der1Yttt.ive ot ehollt»etente 1e trm*- lbe reaction witb 
pbofrpbater ytel.d a "llre rta'ble pbor;p!Jol7lat-ed •~teftte (Car1R, 
196't-). Ph~ vh0r)•lat1on, ar bJ' ore;anopboepbat.e, 71814 tbe tollovinl 
a:'llno acid ,.<..t~ at. twbe Ptentio a1tea sl70lui>al't.yl or 
c;lut.am;vl-pboepbOJ71-r eJ71-g1yoyl or &1.8.1\Yl.. 
Aocorditlf to Jobtllloa ( 1916) when a neu~ic dose of u 
ortartOPbor pborur. eP~ter 1tr 1nJ eo'-4, a ob~raot.eriti'Uo "tletli'Ot•t• 
trrotoia" 1A 'lenous tu~u• 1• al.Ytlp ghorphon-lated »tn Y1'9'0 ... 
T.be pbo#pho:rylat104 ~1te i~ tbe aetiV'e r-tte ot fte".J.Ikot•1o et-ter81'e. 
It 1~ well kraovn that the eoo1"oma,1on llUld culs,.t1e activit,. ot 
Yariou PJ"Oteit18 are rev~ibl.J' t.aO<.titied b7 PbosPbOJ'7'.lat1-..' 
4e.Phor "·bO!ylatLon roaetioue. lt 1tt ~rible that t.be ~.Ututed 
pbo1Jtbol71 rer1chle1 f1rall.r bOW'ld at tbe eet1ft slte ot neu:rotcll1o 
e•terere, 11'1tertore with a portion ot ruob a oontra'l mecbaniM 
(JOhMOR, 1916 ). Certain rcq>Oitt'er ot the orgrud.frm to orge.no-
vhor,;hate 1'1tar:1cat1on 1nh1b1t1on alooe muet nl.F.o he OOt'lf'itered. 
Car1da ( 1f}6lt.) he.r reported a delPyed o.nd ~:lJlol.ont ed neurot011oi\7' 
vitb 81'ttaciate4 r,.\emyel1nat1on r.a.nd a~oular veak:1ur rerultlnl 
trail f'at~e OJ.'ISBOPborphater 1n Pev<·ral ~ vee1e!1 1ncludlnt, fllliA. 
More reoe!'ltl7t wadia '' &1.· ( 19?4) haft 4ercr1i:Jecl tle"..trol<>c1ea1 
t1nding 1n 200 oon.r eou.tive oar e~ ot f' uicd.dnl inc ef'ti04 ot Ol"'ano. 
;thor~t-JOru 1Meot1c1dott. :i.'be authors :found the tollowinl CCQrlOft 
ri&M• m.1oru, ~ai~nt or cOfUJoiowxnere, m&tHtular tuo1oula-
t1on, coov:Jls1onf!1 tCIIio oole1'1u:1 a.11d pnz'al.7;1e. Also \-:iadia g' 11.• 
( 191'+> believe thnt. the Jelnye4 r)Ottrotox1o1ty mq re?H"'"e!tt en 
&1 ter·'lat1Ye .,ode ::>t tax 1o1ty Yitb ~nnopbor pboru OOQ#>OW'l48. 
Tbur1 :\ot all .'ltnu'olo€~1cnl r if· ns nn4 ry-aptOt:Ut ot ~rano.t~hOf'lJhate 
1~t.o:r1o1ntion ca., ,. ex~lninod on the bru'ir of cbolinertornre 
1nb1b1tion nlone. :i:'be biocheriiot'!l. le!<10f1 lt'adin£ to t.he t7kt1ca1 
ttelt~yed ~0'11o1t7 hal" not been t1ot1Bed ao tar ( Cae- 14&, 14)6a., 
'tif11a o' ... , 197a.,). 
The b1ol.or:;1oal aetioft of orrr~no}>hof',>hONS CQUPOW\41 00 
:i'la.oo:t;olr and 1nrcctf! 1ft •erted "::T attacbinr, the nounl tft.aut-
o1N"10t'l r y~ tem L'lt1 thW\' 1ntUforin£ \11 tb tb4t funet10ft ot nenoQ 
:")".-·t.a. rteuron u the br.u·tc rtrw:tt.t.lftJJ. a..'ld tu.*lct1onal u..t\it ot 
t.he nei"''IW' r,._t... It cooprieer ot the ~ne oell bod7 htetber 
vitb ell itt khJ'Oeef"rOP.. '!he .)roeerfl'e" c8.1"171nf i~Pultte• toward~ 
tbe eell bo47 are oalle4 dendritee n.:'ld one long r,roee!"tt caft7ing 
isPultetl fi.VfJ7 traG the eel~ bod7 1r know er an uon.e. r neral 
rururomt cc::nhine torether to tom a C<BlOn f'UtlCt.ional ~atbva7. 
:bis tuoot1onal con,.1u!lct1on ill e~tabl1r>h\:d 1n the qnapser. 
:l'hey oonr,t~t ot n . 1l"etyfUU)t1c ~brune ( urtuilly W'l al!Olle 01' 
rnrel.y a dmltlrit.e) a.'ld a .f'OPt r·y~·dlr.lt1o .-,oat:>rmne (cell aotb' a 
dt!l')dt'ite or occarionall.y an uone) and tbe ~iirt.a:loe between theFe 
0 
tvo ~&.';t\Jr~ne 1r cr..lle4 ryna)t.ic g~ vbicb 1t: aaout 100 .. 200 A. 
J."be imvuleJe ir trt'lrtrait.tod in t.be ry.1ap~er bJ a chQ!d.cfd rAechan1ma. 
on the )Pety:'ln.,:tic ... 1 :e, acetylcbol.J.tae, nohdl'enal.J.ne, do:.>amine, 
roroton1flt GAJA or etn7 other aeurotranrtd.tter 1r releare4 whicb 
later reactr uitb ~"OOO,.)t.orc 0t1 t.be voet ryrm.JUc f·ide1 thus 
alter1Qe: tbe ~·eftoaoUi~:r or t.hb m(tnlbrt.~.&~ to 1cxw. In ~ono. 
yho" ,)hate poironing the •~Yr!e acetylcholi.neet.erare 1r 1nh101te4. 
AcettJ.cbolitlerterare u rA onz~e t:i.J.ch byd~yrer acetylcholine 
to acet1e t\Cid unct inactive chol.lne. Chol1~acetyltren.~rora.Fe 
1r another ct\!":Y!38 whicb ortor1.fie~ botb c~ounue to acetylcb01.1ne 
ata.S.n. !tTl"' and CoA are re.~uire4 ror th1" reaction. Sobilmwl 
( 1916) re~>ortt~d thnt a vnriety or orgnn0';~1or ,pborut er tors caure 
del~ycd nourotar1c effects 1a r.w1, hen. oou uthcs- • ., iCJ.P. Aocort1-
1n« to Joht'lron the nuurotar1c 1nh1tlitor ot nau.rotox1o erteraree 
are phvr~hatet!, pborpbonater or .Pbor~hora::lidat.eP. The ~utwtituted 
phot"PhoJTl, PhOP;>h<>r¢, or phor;;hGra'!lidrl en~~ der111ed !1'02 
thete 1nh:1b1ton could b.Y..>othet1cnll7 under r;o a r-econtll)t" naot.ioa 
( &...f'lalotou.!l' to "ar.1ns" ot inhibited chol1..-·lePterare) to yield nn4 
acidic r,roup t>ounc! to the o~mne ar ~hovn 1n Fie;. 1. Phoe"'Pboz71a. 
tlon/'~ephot'Pt)OJ')"lation react10lt revcrr·1bJ.7 rt4od1f1etl tbe ~ .. 
t1on o.."ld o·m~atic act1v1t7 or vnr1Wti ~otelnl'. _ ~onorulwt.itttte4 
phoaPbol71 re~1due vbicb it f1.rml7' tlOwld at the active ~1te ot 
ncurot01'1C eet.crru"e interferer witb a porUon ot r\lQb a control 
::tecba"lirm ( r"'if. 1) • , ct 1 vi ty of nn £1rt..e;~ turned ";i'u.ll on" or 
"'Pull oft" in the t&e .•ron could !.>e d1E'ru~t1vc vhUe the tbo.tion 
nt ., lo. ... e line" by protective CWi>OU-'!d~ ~L l·:t bo toler~ble aUeal't 
ror a while ( J ohn.!'on, 1976) ?1r. 2 • 
( f1et1ve ert.ern.re: 
in er• o•1tinl.) 
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'l'he :retivity ot nn orr ::.ophor: v~.\Jrut' eo:t.t>Ol.md ie hifbly 
de£-e··1dent Of) it~ ct~'"licrJ.. rtructure. rltrht rtru.ctu.ral. cht.rlfOS 
. -... 
Jo._~ 
r ro€!tlY' r.lter the u!,ole r ,>eetrun ot bl.olo; icnl. l11Ct.1V1ty. In 'fq)7 1 
'cbratter, ,~,.;ro)ored e for··i;..tla (XVlll) for iral!sct1c14al ortano_vhos-
pbatcr vhich bar ·rovE>d ·:Ioct truit1\ll itl the l"Yntberift ot raew 
C<n~OU:ld~ • 
In thir rtructl..tre a ;)0·1tnv:'lent phor.~hol'l.l.$ vith rulhr or 
~en ir ·11rectl7 uorutod o.n.d a.1, a~ ~ey be elkaxy, alkyl, ar,l=y, 
c.r-:Jl or nf'11"lo rro\l.J~~ the aCTl f roup cnn be utrtr-el7 v6%'1.ed JJ.ke 
4 )yr'ovhor:.>hct.o, tlu.or1de1 cyanide, ru.brt1tuted-phenox7, t.bio-e.loohole, 
n.l.ivb':~tic, ~,ot., rocycl.1tmol. t·.ftor the .. ub~titution ot the"e r~r 
ill ~cL:-ru1or'rr )ro:;vrort t"or.ruln, the e.etiv1ty of t.be CO":lPOund will 
!3c ·-·~s·.· 'it ~d BCC'Ur{li!llE to the rubrtitution ot dii""tcrcnt 1: rouv~. 
r::.r.:rtt ~.& ~., ( 1n6lt.) "lercrlood pborJhor-Jlattnr c()!.'ij)ouu:lP u ?-X~ 
ryo!"te!!l 1n vi:l.ch the el•ctron ot the _..'1_ ... bo id eun !Je aeee~ted by z. 
X1 Y o.:1d;: are ur-t!nlly Ii,C,:J,v,r or holoren. 1'ttererore, the 
s)hof' )horyl act1nt potontJ.e.l oE ertr1l"! \11th c CO:'l • .tlC'X r ~batitute 
con lJc fit.tod in thi~ above r;rrt.em. the biolot'ic!.'..l oet1v1ty ot 
vrpo.r&Op~.oP,.'h~tee ir to be oonr1dered u 8ft 1nh1b1t1o.n or cbol1:lOP· 
t(rr-r.-.Jli\. tint t'l.OO other rer1oo enit.y:• vhicbt et!e-:nically, undergo 
~:.or e~horslution of the rcri.."le-aloohol E;zaou.; at tlle ert.ero.Uo rd.te. 
fbe inhibition ot the ettz;rme devend UPOn tbe attinity ot the 
inbibi;vr ror the active center ot t.hc enz)"tJ(f as well aE ~on 
.,0 ' ' 1.. 
the 1..>h./~ iJbol';Ylation conr tc.:1t.tt Nld tLcrefuro t.Lere is a direct 
correlntion ;;;w:tween inhibition ~.ld .vhof'il-'hOJ7lat.iH( n.ct1on. ~l'..tt 
the rete or l.)bJ ... ,t~horylnt1on 1~ ,<lr·o ue_..e,lde.ilt u.;on the dittereat 
cul:y.tJ.\ate. Accordin{ to :1t.t.cr nnd Cuiner (19(}1) the rate of 
ror.JC.t1on or the non.reactivatnble ron ( J,>hor ;horylat.1on) in tel!'!:lU! 
ot holt-l.ife <ie)e 1de UVO!l too r>.JJ.~yl t rou.;~ of the _.ihO!".;boryl rad1oal 
v..,ld 1norut1rer 1n t.he ordur, '.11cth;;l ,Jhor Amte L d11ropJ'Oi)11 
>hO.~~' i)ha.te L di'728thyl vhO!" A>hcte. r·t'Ulnrly .F\ikuto ot ~. ( 1961) 
.!orcr1bed tt:at the r~t.e ot tn.~Y'lf' inhibition vnr re1u<':ed it the 
c00\PQU..1.d hod bra:tchirlf &t ( 1 and c 2 yorit1on in tho a.li<;yl rrQUZ) 
rt, vherenr the brm'l.Chinr ~·,t c3 n:ld c4- (o.r. ll • 1ropontyl, 
1~oheXyl) rnieed t.bs rr.te of 1n.~ibit1on. Therefore, vhen K.e 
( biooolecular rate conet~!lt ot e~ inhibition) va!" ~>lotted 
Q.fni1rt the lor or toxic1t.7, ~uch a wide scatt..er1nt ot ,-.oint• 
·N;r\llted tt:n.t !lo deti:lite trend w:1r ~recea;tiole ( 1<\lkuto g,t ~., 
1961 ). :..'"'ore: ere a fll.lCJ1:>f:;r ot exa:lrJlerr rbOV1'1f that :.1!11%101' cht".nrer 
1'1 f'i..l"'.lCt.~re or c'V8n the ~b- 11£0 ot ~)or:1t.1on of the ca:!le frotli' 
lends to a ch·u.•t:o in the activity ot the ccapou.:'ld!' nr fhovn 1n 
1ahle • 2. 
1\cetylcholi:'l&rt· ·ra~e iF a en~13t vhieh hydrolyT.ef! choline 
o~tC>JI' trrt.~r than no.n-ohol1no crtnrs. l'Vo clarMr ot choli1et• 
teftii.u'·e ur.>e '"8CQG~e4 "J:rue r:"ld i'reudo Chol.inertc~rare". The true 
X d H5 i ( - 0--) P:= 0 :Jonq et al.., 1960 2. 
jJ 
obolinerterar-e are found 1n M"0\18 t1rmae &~' vell afl 1ft reel bl.ool 
Mils wh1le ~ewlocbGlinel!~·~re u .t·ou..'ld 1n .Plat'"'l8 and other 
tlrttu ot the b04J• l"he tl8t1Ye !llolec:Jle ot a.cet,;lchoUnet"ter&Fe 
oonrate ot tour nlbun..lt of avera.;• ;:tol.ecW.or vaifhte 6,ttoo .t a.,ooo 
(tnatnrn tt p;a.., 1969>. Ar tar ar the rtr'lcture te cone__. 
it COQ.tttru of two non-1.dent1eel cbain. :~ !'truet.urall.J' 
tt.,eakintt, it is a di.:wr. l'hc act1Y1t7 or tllil eazy• if' blocked 
l»7 orga.'lo-•bor~bateF • ~)ue to th1r inhibition tho acet:vlahOl.ine 
aootaulator at tbe .i.l«t t"y.1n..tt~ic lHml)arane vt.ioh 1r :..hen I.Ulable 
to return to 1ts orif,1Ml rtat.e. l'hu 800'11mllat1otl ot eoet71-
chol.ine ot the r ynagrer ot.msee the C!lf poi.roni;lf ( ~,~·elhard. g ~., 
1967). Krupka sntl Lai(lor ( 1961) artd. Kur~tta ( 'f962), dercritJe<t the 
etructu-.re or the active !' 1t.e, 1tinet1cr of enm,_ actlcm M4 
1nhib1\i.oft of t.be erL~J%1• 1n detau. Ue exi)l~4 all the act1w 
~ite ot aeetylcbolL.t'leF'teftlFe a~14 its rnode ot action v1th eri.4etlCW. 
A,. thovn 1ft !' ebeae • a., 1. it c:t.'!ym& t-nd ~, 1r the rubPtrate-. :loth 
ot them cOttb1rua to form n n.Vl!'trt!.te-enzJ'tl8 cas)lex FJ·. 'rhU 
cC~~Ples it ea.ll.e4 oichaelir eon~>lex. l'be l:.!' c<D.;>la ~.Pllte the 
e.cet.ylcbQ11ne an4 .t:f: rete chn:v.od to aoetylate4 en~ Iac. In 
the lart •teoe, hydrQ'I.rir taken place, tty wh1eb the o11..~,me ce& 
ret"o:-..-4 and acetate tot ether Witb obol1rae return~~ to aoetylobo'lJ.ne 
r"1'!1ther1r. 
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fbere are two raot.ive r itew iu th1~ roaoticm. 'f"'irf't 1!1' 
"an10td.c rite" which !J1!ldff t be oa~1iJtl10 ~nrt ot the ''Ubfwtnw b7 
CCNlomb ~~o~e. ,. enond. if' the "Jr..,<t"t.orat1C $1teH ba.vinc ~ al.cohcd. 
;•<m.Pt tOt e~:t!hJl' vith tbe act1vntinc ac1d and ba: i.J:, t rou.:;e:. 2:be 
0 
d1t<U10e betveon thene tw active t<1tee 1' lerr than *"•f A (F£c.3). 
~tnr-1e ~~,. ot ecetyl.cbolin.orte:rc:t."l'le are very "1ttoh clor ur to 
1ml&mole r1n1 of hirt141ne mol.eouler. ~1\h the ::el.V of o. !)110\0ft.t 
~ ad.duole nne ae~1'f'nWI! Perine alcohol frGQi} tr8 ece'7l£'.,10S. 
At tbe aot1ve ""1te 11'.lida.~ole r1nr r$80tl v1t.b v&~r lllW.ucule a..'ld 
acetylsorinc ; ote h'.1d.rol.yr'etl. 








Later, 1ft 1969 teue1ncer 1' 86• alro de~or1be4 ~he ~truoture ot 
acetylcbO:U ... "ler- terar •· Acco:rd1l1.£ to t.he{!l tbe acetylohol.lt:\ectwue 
hat tour cM.iM. · ... hi~ :'lodel itt co,lled Leuet~~er tOUJ' eheltl :?todel 
ot AC~tS. 'l'hir t.e one ot the im.y.orta.n' oontr1buUOl\l'l 1n the tbeol7 
ot ACbE. At Pf"t!!"On.t it 1~ ditt'icult to under"t.r~ U. ucbl!ltWa ot 
AChE 1nh1b1tton by di.fteren' 1.·lb1bi.tors ( o.r. L~teract1on by 
c ouloeb' r forcer, by hydroPholtie 1tlteraot3.on et.c. ). AChr. &1ld BaChE 
i>Ml!err 41ttorent ;ro,.,.ortier- due to the difte:ronee L't t.bcu b7'dro-
phobie regiGflS• !"'r th1r •.lif.ference in AChE a44 ~~bE, aWttd.M 
aat.hortr Kabactulik a• 16• ( 19?0) gave e ve%7 1ntel"'B'tittg b,'rpotber-U. 
l)Qcmuro t.bt S.nteraoUon bot.veon ruuctratcw nru:t atU.onlo eentr. 1ft 
ACbl u towrtlOd by Coulosb rorcetr, &.nd 14 • .ch.! a441t1onall7 1J.r 
vand• VUlP tOJ'oee, the bydropbobio rer;1onr i-*rGVon\ a "parar1Ue• 
t'Gr~;)t1on ot acet.yloboli!le by ~!.er active ""itct.t Ln the , .-ept1de 
ohalft. AOetylchol1ne eu~•t.o.iilS a hlfhll' h;ydro!lhUic rrou.P ';.~h1ch 
1:>7 ror.;>tion to otter rite• 'Joio&ld retard too en.:~7-1ntio h;:r<!rol7;-1r 
ot acetTlo!lOJJ.ne. l'he hydPOP~$10 ret'ionr ilU'"'b t.his ~ Jt.stn:te to 
the aot1ft centre ot AChE, thus enra&'1J1r t1mti.~ t..urftOhr. :!.he~• 
vorken alto !'"~CO"'lcd t.~~3t rach l11>:Jtlhi11o rorio!'lr ;;11ny tbe role 
ot u •e·lei'CJ' bill• !"r0!3 which the rubrtJII:ite ~•roll, ~own"' to the 
aoUw centre or cootylcholinerterfU"e. A ri "':1U;::;r rt~te laY cU!'"O 
be obtnlnl~¥ at. t.he choline roee~tv-r 1"1te, 1.c. 'ur}ti\:>n a 1d 
deror)t1on rate~· or the ., W.r.tl';\tee ue innucnced b)' the rhe ot 
t.he alkJ'l ehaln. • In t h1r vey, tbe ohol1n,lO"l1.'lctio etteot Gt 
aoot7]. cboline ch~er t.o a blooki.:1€ ef'fect ( Kabacbldk at 4•, t910). 
Qrganophatphe:ter ruld cnrb~tcf" are ured nt' pert1oidef/ 
1nrect1c1t1et! n1d both ot the;!! are ~tnovn ~ nntich ll11erterere. 
Cr·rbn"la.ter ha·ve been kftovn ror lonrer tiM than the Ol"ganophoe-
:,hOI'W!I eoa~~, • ~.Qt the bioohe·aionl :::2ecban1rm of 1!ltar1ce.tiaft 
1r- rmch better U.'lderAood rt:.1r the ~D.t.'\OPhorphntor than ror 
ca.t·~"later ( u.n. v. 16tb retf<rt, 1967). ~truot~Inu,., there it 
a d1ftereooe of onl7 phor ~hOI'U aeietT. In co rba:-lat4tf", there 1e 
no Pbo.~PhOf'W!I' atcm, ot~:,C"rvi~e both CQ~Pou"ld po .. eerr th0 lliphatlo 
ar vell ar arOJatic f'tructuree. orta."loghtYphe.te ~83" 1tnlt br!.ns 
about the ACbl~ L"l.~ibition d1rect.ly or tbl"OU('h r·cne OO!SPOU:'l4 tiM 
~te.bol1~ed in the '"ody noo eo:wcrted i•tto an itlh1b1t01'. :tbe rate 
ot renot1v~Uon de:>crlds oo the c!~1cel rtructure o~ tbe 1nreotte1de. 
rt:·'1U~, in cnrbM1&tel' tUNct itlhibition of Nlh1! haP beea nPGrted. 
:;.,_ n-aUa.'lle ov1ile1l08 ''ttrrertr thnt tho :neoha."l1$!l 1r a \alor.oua 
to tbe phO*phor·rlat1on obre:-ved · 'ith orr~.,o?t'o ... phater, cn.11cd 
cartNn()J'le.tion ot the aot1w ce:1tre of too e*l~vrle. 1~ u~ta. 
bolbe4 oomvoufldt' be1tt£ eapable ot 1nh1b1t1nr the C"\"!"Y'W• The 
rp0<1taneour rc'·aottvetton ot O"fta."t\\Yle.tec.t con~re it' ,ore r~l14 
ti.an. thet ot the PhoF.,:thorylated. enzy:ne~. Cnrb!''"-Rtet' '1ot ow 
u~rto carbamoyle.tion., but rleo~·~banoylPt1~ ot 1 »th1bited e'"U!~ 
alro t.akef )lRCe. L"l or(• a ~opf"o!'" }t·u1t er.- ""P.OI'l,tt\"1&~~ rof\cttv ti01'l 1r 
not the otlly reaction tb~t thO 11\!":ibited enzy• r:y lt~"~erro. It 
"-01' nl~o )e trn:111 ''or!Wd 1•1to n f!tate ,.h re no ... ~l01tn-;10~ !"Cacti..._ 
t.1on occurs n,·t4 where oad .. "'I~" are ao lo;){ (,rr en nol(!' or rttw=t.ivr-t.t..ne; 
1t. •hi~ t>heno:1t0non 1r cnlled. "Afins'' a.!ld 1P c'1~'i."nctori,.e4 by 
re~el ot one ot the alkyl rro'l)f! from the phorphoryl ti'OU.P 
attached to the e"l~yoe. In co"'"?c:tater no "nt1fl'..£" pY':.enec1enon hu1 
a,cor yet. been obf!ervct4 ( t6\b H • .n. v. :re,.>ort, 1961), p~tioularl-7 
v1tb ~l011ethyloa.r'bamo.vlate4 (HlZr.»t eit.hor 1n •1n Ylt.ro• or 
'in V1YO'. ~~GCiJ"ltly, 1t. hrJ": bee~l rhowo thnt 1o 1:: :rb::.:later, the .... 
u a r~eater rnt1o ~tueen the :::£ediM .. 1oro . :::'vdUcin£ r~tex¥ 
(ED;o> and t.be LD;o• a~~~' C«SP&Nd td.th ort;nnophoriJhat.eP. ~bif' ie 
conf"if!t.ont v1tb ditreftncer· in the kinetic d.nta 04 the ao-t1on ot 
there two olar- t!Gf' of OG'l\.,)oundr: on chol1:10rtGraf'e. Xhoreton, lft 
csrbe:1ete!" tho etU"ly' st.ar.e 1.1hibit1oa ir ru~14 e.llCl 1t i.e d1ft1oul' 
to ,)rOduee a Pevere det;ree ot 1n.H1b1t.i0ll 14 t.i)«l:r • cares, beonute 
the rate ot react1v: t1on Gr;~ .. >roacher tbnt ot 1naotivatJ.on. ther-e 
ditf'erenceF in behaviour ;."'c&rdinc ormJtM 1:th11»1t.on are h\por\t,nt 
vben ve OOQ,)&.re t.be tOKio effect• uf oal"bamate~ and or&atl09bot'vbatell'. 
' r' ' 
It .bar been. rut o.:rtt:d t.hnt &Uno acids r»lny en i.'lti'~rt.a:lt 
role 1.1"1 the !lor 1al. fu:10tiun ot tl'le co:ltrs.l iOI"V~ "yr·te:a tJ.'ld. '!laF 
alr-o ~ trunr:-.U.tte!"t' ut cert.nin ce~tt.rc~ C)"'tc.~.~r;ee (lt-Ul1r, 1970). 
~\&oont17, !:.a:r n:'ld ::ateetl ( 1974) bave l .. c~·~orted DD'l.1nt1~4 lowol"l."lg 
ot the a~U> acid CtH.:a.te:.t or t;he .:d .. ee brnin. i'ur~hemore, :'apia 
,at .;;,. ( 1~1) obr<~rvod ~1£;:1-i.!ie'lnt r.li,"Umd.t1ott ot tree a':'!1~ acldt 
in brdn or mieo ~lurtllf ;l;f.'"U£.1nducod CO:lVUlrl.onP. 1'hc oxcitatOJ'7 
a!ld tt.,roer::t'lt tl.Ction of !'"'orne o.:nitlo e.ci4r- vhen iontoJhoretienl.ll' 
Q.,.J;Jlicd to central :10!-'WOUJ' ''Ytt~ .lell.rOfle~ ¥'Cl~·ult.ed 1£\ invert1£;e,tloftr 
1n\o thn1r .Jort1Jle role nr- rwurotrt..nrM.ittore (Curtir q' IJ.•t 196St 
Clart.U, t9?'f.). : Vi.!e.tce i"'or ruc:h a f,t!lCtion 1 ... be. .. oct on tnro~ 
tioo re '1' !i1C the: ry.lthoc 1 ... a;ld "t..orr:tiG of eili:lO acid~, t.he 
relonrc fr~ );. .. ory l:l~·tic ter.li'lolf'• t.ho .lnto.ro.otion ~,.itb ~'­
ry.J.a..•;.ic rooe~. t..J:r J~lioh :•o · t.U.tr- 1.1 ov •dJOt.tUi.!O ch "JlfOf ri:lil~.r to 
tho:--e iaJ.uc~ d b7 :-)",~'Lio,._.ly releu.'" ed trt;.~lt' 1ittertJ, t.be ~n.rallel 
etreotr ot ant.&Go..1.itte ot an1tlo u.a1de a-'14 t.ranr !d.ttel' aeti0tlf!1 
aad t.be .rrocer s0a ror ~tO.l:.iale tor l.b$ 1:~ti'f:-~t1oa ot a:'lino aoidt 
in the t'l'fla.jW.c onvUOtl.:lt...lt ( ,.,..urti"• 1914). t lycJ.!l& a.'ld ea1ma 
a::Lf.llob\ltyric aci4 a.re r~:lown to be .t.nh.J.b1~ol"7 tl"&le:d.tte.m. t'he 
ev1clo"llG ~·or ar .~a.rtc.t.e rutd { l.J.t.a;mte ~ oxcitat.Ol'J' t.ra.t1~t11t~ 
ir- br.red on t.~..e1l" Jir l.ri::>~tion. 1a .. be b.t•nin wltl ! 1li1al. l!Ord ~:'ld 
the exc1-.u\.1on by both a.:&1ao acidt~ .;£ l:•'~ltrr-J. .wur<>.lee. vt..~~-
O.:'ll1ao ac1® ~!ay .:U~o :Je i•;,t>ort::.nt ar t.rn.nr~litt.err 1·1ul-.t.d.ing al~ba 
and :.;et;.a..ala.une, eye t.ea.te, cyP tatbioaiae, cyrte1nc ,. ul,r:hnt.e, 
br,pota.urin.e, ie.W"1na1 .>roJ.ino ruld : Witle ( C::..1rt1s, 19?'f.). 
;teceatl)" ( reeer$1\lk •' M• ( 197a..) !lave 1:1ve .. l.i[ntod the liitfteot 
ot tcne &>er t1c1dee O!l t.he c~tt.t{ttlt ot ~..rote in r1.nd tree a.U.no ao.a.drr 
1n ~.ioia.to t11beJ."t'l• l~,r .... r 1:.t1on on tm errect ot ore· .:lO~>hor~hate 
irlf"oetieiaer on fr<.e ::~.:1! ... :10 tl id co tte 1t ot t,ho J1tfcrc:1t rc(ione 
ot the mt'llDS.lit,'l:l brni.n 1r ,.-till lnc.ttt1:lf.. In vio'' of the recent 
rt..aJlor· uesli.lt ·r.:ith t-he ret io:lt'.l Vttric,tJ.o..~ iti r.rtt1no ac14 COt1t<"llt 
of the rnt control len-oat: · Y" tc:1 ( 1~aniiern gt f.,.., 1')6 81 ~"' utler 
n:1d :JuM1nrk1, 191't), it vOtll \ bo of ,iortieulttr 1nterort to 
11vef'ti{::"te the ettect.r ot orr<·10vL!or . .JLete »Gttieide dichlarvos-
indaced ell:' neer 1n vtltative <"Et40tl'Mt'mitt«il" t4l.ino nci.ds Codtent 
of dircrctre l"'ef 1onr of t.hc rat brri1 • and r,~;Ji.lal cord. 
1.11. 
It iP well e"'tebl1rtrod, h~..rover, thnt tllonoa 1i!ler (' ~~techo­
ln,1·t<Jf' n..'ld s-u:,) nrc ,.ro" cnt in tl-.: arc.in. tit r.:ue, where they oocure, 
atltH.~"'t 1n , .. art, 1n 1crve fibres aJld nerve t.nr~a~lnl.P. ~0'1.ua.:U.1:ae8 are 
u11eVt"~Y' 1irtr i J.tt.f;d 1n t.~ :Jr~ 1-n, 1':linly 1n t.ilf.A"e 1~et.. iorv to vhich 
c.!'~ono1lct or Yq f't~ti.vc, t\L1etJ.our are ct.l.rii:>uted ( l'rictie, 1966 ). 
Llr!lr n 1r:1 ~'\:ld ( 1?6$) ttt've "..11 rf""' t~,d t.Lnt or{ anoehlorine _..)(jrtic1de-
~ichlorvo~t, (' L1LLar 1 ' nct.1on to \.he ot ~or orr- IlOL)bor .,tbat.G ~r-t.1c1dea1 
1niz1aitr cho.l1l0* t< rr.u·e :: ... 1d ttt.t the aeou.1.uct.1·l& acetylcholine 
~t..l"<1ulat.er the relGufe or cnt.echolaJine. ;t~a-tbcMore, C .. rlF~on 
( t9?4) ~ar ~town t.m1t. k'hYtO!'ti.g:;line caurer a ,Jecreare 1.n brain 
J.ov-;. line and nore.t~ile,...hrine nttd accel&ratcc t.he Uira~-·#'eur~t:lC• ot 
:r:J...'l ech t cholami.10r after 1ah1blt.1oo or tyr~Jt-1."18 bydr<~Xyla""e• 
Intcrcrt11{ ly, f':!.«"c,lP ~ 1d Vt1A .'leetcr ( 1977) have r'e.e)ort d that 
~·"' 1 1!.ntrnt. ion of ·tl.rt~t.hion, e. rul,·hUI' .. co~tai~liOI orr NlOi:ihor .,;bate, 
:.:ltl'rr tt.trnovt•r nnd le'\'eJ.f! ot C'.iot tv.eour uo".;n~ ~nd norep1.le~ ... hr1ne. 
The chnnrer vary 1n dirterent arear of rat brain. !'be brr.in is 
a heteroreneour t.1lt'f!'UO both 81lfttaa1cnl.J..7 ,'tnd birtolot' 1Call7• 
1h1e- beterofcneity ir of eront 1!!1, ort.:nce 1n tho ovr.luation &.!'\d 
1.nterpretnt1on of h1oc:heo1cr.~ fL:ldirtra (l~rtz, 1969). In 
ex ~r1':1entnl orga.'lochlori:te ~rt1c1de - diehlorv~ taric1ty, ,.o 
tar there are no re ortE! on the levolr or do)v.mi.ne, noreio11nephr1Jle 
a:td S.b7drcrxytryalt~-~u.ae ( s-m) in the different rertonr or tbe nt 
brain. It 1~, there rore, a.:i.tropriat& t.o e ... t1.lllc.tc the cot'lCent.ra-
tion ot cr.te<:hola:d.ner and 5-R'I 1;1 too cere3ral hemif"Pbere, 
cereoollu.~ braln rtem t.lild r Jiilal cord in an ore;e..'lo,Pbor.,bato 
~>ertic1~Je-d1cblorv0# 1rlduce4 tax1coE1F in ratr.. 
L1a>1t\t!' are er SOtltial cCKa~o.I'\C'nt!! ot nll eellulnr rtructure 
1n the brt.tin. :i'be total ti.l"llount ot l1aJ1dtt in both rre;y and white 
:<Jattor are large, altbowgh the li.cJ1d co'ttont or vbito oatter 
( ep,.il"ll!1:letely 6;;& by uait dey veifht) !!' lart:•er than tbnt ot 
1 re7 ~atter (~FrOXi.."l&.tel7 35-lto.~) (PrJ.efle1 1966). Lipid 
1.,.rox1dat1on ir the reaction ot oxidative deterioration ot 
,t~~se.t.a.rated l1~idfl. .r'eraxidat.ion 1nvolwt t.be dirac\ 
'-' 
reaction of OXJ'l en and li_.Jid to for~n tree ra.U.oal 1nter:Jed1atec 
and to Jroct\lCe re;:U.rt~!.ble tteroxidor ( J.OJ,•l, 19?0). It 1t 
re '!erru.ly believed that l1.vid ~~GrQ:!idnt.1on 1s a vroee•t 1nvolvina 
the li..>id of biulor ic:tl :::tf!Jlbr~·t18 ( ila:a r.;n.d ;,:1tr.et.r1, 1916 ). 
Kt?<hrcr n.nd Autor ( 1977) J.ercribed the chancer- irl the tatty acid 
co:a_;o'·it.1on .;Jf rut lu!1£ li;l&t Juring deVelQP<lEHlt a."ld tollovin6 
a.ce-®4Jende.tt. livici.,..~raJldr:.tio.-1 o.tki war rt.ttu:erted that tbe age. 
® .c:\Ju,lt li.&Jj4..,~~roxJ.dat10t"~ 1~· .t>rGbably oot a ::1eobr:Afle a,t>roc1ate4 
pbenccaenoD (JtebJIU rut4 Au.tor, 1917). 1'hcre are two kltl4t ot 
~J.ct.-pe.rox1ooUon 1n t1tr.ue.-, 0110 r ;o ~ta..'10ot:la and nora.~tt• 
(noeJ»>Jtein nr\4 .L:rntter, 1963) al14 tho other cet.~e4 by Jicotitd.o 
ac14 Aden1:w dinucleotide ( redu.oft) arul locel1NHI in tbe atcro.. 
f'O'lcl ;a::~t, of t.he cell (f"later ntid rwe..yer• 1911 ). Altbourb <!ired 
t.&Pt.ake ot en en \rUl r :1. ve a true nat. UN ot l1P16-JiJeJ'<X! 1&\Uoa., 
tbl m.ore Q011.110U17 ~loye4 techni(laea u b.Y et-t.ittle.Ultc the t~roa.uo. 
U.on of =al.onelcU.aldeey~ (one or the end "~roduote 01 ta\ i>Ol'Gi-
datioa) bJ' tbe pi:lk y!J mt~nt formed \:1\11 a.tbiobarit1turlo aci4 
( Kartha and ttriebnetmlr\bJtt 1918 >. It bar been re~IOl'ted that 
t1rnae :1or\ ruoept1ble kl li;ticl-i)eruiclo.Uon A.Jpecr to 'be thore 
with lov .11totio rate c1.10b t\.f' ureJ.A ( ~r and. Wilbur• 195'9). 
Reoentl.7, ::enba and KFlFbrttw'dl"tiV' ( 1978) re~orted that the 
ditterent t.ifl'rueP from n~lQl ft\, the 'brain tthowed. a contide:tftbl.7 
higb d.e&Ne ot .!~e.roxida,100., vtdlA U~, ld.4."l07t epleen e..'1d 
heart ba::lot enat.er rhowe4 o~;e.rai1'ftl7 lov "4.rox14atlon. :Jecrur.-e 
ot 1ttt v14e-rprea4 tax1o et~·oo-. l1,J1d.perm1dat.1oft ~!dr.ht. tnewn 
.l)atbolot 1oal leeiOftr, ar baP heen oboena4 1n t.be etv e vf tc:r.rlo.t.Q" 
jJ'lduoe4 b7 1Jtoft (Golberg li -'•• 'f962) and CCla, ( f'later, t972). 
It hat been f'U£,gert.e4 thBt 11t~14 1:.eroridaUon tn&7 be the ke7 event 
in t.be vatbology ot CClt,. • induced he!>ato\o..ttioi.\T (Heeknf~E!el• 196?). 
Pt.\f'ther:aore, K1tada gt 11.• ( 191?) re,.}or\ed that tbe aMitian of 
.rr;!.)'XA to the 1noubat1on. 11.Xture oontaitlitli rabbit liver c1er-~ 
8tl4 tel"rr\lr ion rer ul.ted 1n a 2-fold i.'lcreare ot lJ.vJ.&..t)GrO! 1&1'1• 
aot1Y1Q'. fl10h an. en.haru:e~l£1nt VftF not obt¥ene4 in ra' liver 
uoroe-.s. 1"heretor•· it 1r likely th~t l1w~1cl.p-erox1dr.t1on 
aotiY1t;r in rabbit liver ~cror._ t1a7 aocowtt tor the tnrutn... 
cier107 ot an. tDTA.l.:lke tutor<~) in rabbit lil·er moror,oaw 
(~<:tteda ll y.., 19?7). Intere«"tir1~ly1 .tao r1nd ?t;l.ndyt\ ( 1?7t) 
i~e"'eril~d th~t l1v<rr 11-..eid .{ roxid ~t1on war 11cr('lp-cd in the 
rnt after the i:'ltrn.-aritolettl. ad'rdnit"tr~tion ot oonze"le, 100tex1 
.vct.roliuua et.r):(;r and gn"'"olill8• Io :.v :~ 1owled.'e, too effcetrt ut 
orrano hoeptuLte-lottie1dee on l1v1d-~~ror id~ tion are l1:'lit(;td and 
,•t'.rticularl.7, the eff•"ot at orermO,ti1.or.;hate-Uiolll.orvos on li~id 
vcrca14nt1on ir not kaovn, therefore, it would ao ot yart1cular 
1.nteros't to 1trvert..1,£ate the rate ot li")J.d-varawidntion in ditteront 
rec1oar ot the rnt br:.~i.n t~""r the o.dm1n1rtrat1on or thrt'e dO!'e~ 
ot ortanovnoe vhate d1cblorvoe. 
A f"W"VeY ot the available liternture revecl.ed thet rooe 
orra."tophor phatef! :-ro.1uce delayed lleurotoxie etteets .. e.tdil.t 
veakflGf"r ot l1C~tb&1 r:lU.r.cle tvitcbi.ng nnd r1(1dity 1..'1 '!lan ( lid~tnp 
nt. a.l•t 1953)1 rat (',tajno end Karn0'1ttk7, 1961) rnd otiX:r ani 'lftls 
( Al!'.rid{'e ,at N•, 1969 >. Ull!re effects have l:Jc>en attrl'!lutLd to 
ct~:,nrett in JCr1pheral :lft"Vette cteco·~Crctt1on or lfS7el1'lO.t1otl 
(Gavanagb, 199f.). 1'he l1kebood ot ZO:P ( orrr~·l~~horptJn, e) co.linr 
in eontr1oct vit.h too r.kin in 1nrJartr1al workere c.n4 tar~:lere ir 
treat nr u. ir cor~tuin 1n r>Otle J.~lnrt.1cU.ore, lubr1co.nt,, ,~.;etrQl. 
adc:U.tivor, lacqllen and ~rt.1c.1der. 1bat rki.n abror Jtion 1r 
POf!~ it>lo wOP demon~t.rt:.tecl by c;leee nnd ,Jhite ( 1961 >. l'hey F"hoved 
tervo tibrer ·terc ~Jernt 1o~ 1n the Mtcrior r:2e:U.e.l tract ot the cor4 
ot ben atter t>d 1tJ.ne 0.1 m1 'If£P/kt. on the comb. :,otor netli"OnP 
did not Phow r1t :Uf1e··nt. ch1!lfer trut r1lver ~~reyerat1o!lf! de:1lOnfPtra-
te4 cb!tracter1rt1orr tertninel Jet eneratiotV, fret~nt.!',t1on e'1.1 
tranuls:t.iom- ot BXO!l.Gl'. Lonr tract fi:lcl axodendr1t1c F)"tlaPt'es vere 
nf•t"(~~d. Ut-al tH.LJ.a.l"' tr t 101.1 of C ort1ro,.,c ncotfl t.e ( ?5' ~~ 1lu.Uy 
Jrevcnt\id or c:U.vi~::,t.od :l£.J.rolJ; ic ~~ - .i.:l .f·t .ctiotuil •J.J.avrJorv 
crt-lrOf by 'l'L£.> (.lear, 1961 ). l,erer !"ord w<t•~ (leer ( 1963) ~.~t c::-llJCd 
a""<-·vii;y ter·e"lerttt1onr in t.hc '"P1 lOCe:robroJ. t.t'L.Ct 1.0 ltr -~-r"'Jiaa.. 
tion :!:1 the s;u"\tcr1or e:ld the Jor-tt>r1vr lv~r <..t t.t.~t. cc.rebrl.U • 
. >yoetfJJ"!U·l&l. det•C"lerD.l1on war fouu\1 iH. tl'x: 1lUc.lCW" of 1lerc .l~Un{; 
route ot the trice"Un<.lr- ::.'" ~d 11\ the lnt.ernl l~tl.ca.ln.r nt..Wle~.U ot 
the ::x:du-.J.n. ..:he n"'cn~.J.ne dore 1ernt.ion va~ -, . )~ 3Elrk n ,d OCC\U"'C:d 
«"lithtly before t.be der(!~ld1ng. :L'*':te oerly e.t,n:v;lr. wns att.riou.t4:d to 
t.be .c.~.~ lt'..{ e to tllO tv e<\Uiue ryr l..c 1r, t.oo r-u.~nonJ. • .rc vuralyfilr. to 
t. ~o.t 1n. too de'"eru-l1slf- ventrrl t.rnot ( \)re~ford. D.ld Cleor, 1963). 
Cle~P o::1d Je.rm1k ( 196 ?> n t~.l J a .. "L.~itt ::l!\:1 \ lecP ( "V,J6G) f':at · .~r ::"e~JOFted 
t 'P.t c•le:llCal-7 ('10Ct) 11 uccd fibre '.OfellCrct1oo in the ce"ltrnl. 
1ervour. .:>yrteo :....;ld ck..r04nt.olyr 1='1€ r .~.11 .nl .~ur.:J ..r 1:. t.he e~11c:t, 
ro.lw1r~ t.n.ortbocret:·y..,.. g;uo!" .. -nate 1t.t.ll."' .ic "ion. vn t.ter ~t:~cr 
na1d, .\JMnd ~tld t lc or ( 1971) obrcrvcd lt..rrc !!:.l"!lbC r of l-t":1i~la:~.e4 
~:;to-.Jlnr lie inclu• ioa ...:o :1t:1! 11 .. t.i.ie r .;i. l.;.':.l '.vrtl ...>f .JC,l i.'Lt.~ie-a.t.od 
uit.h t.ri-ortho-cro .. ;;l ..... ~.or ... hnt.e. l~~;y .vort.ulcted thc.t ~·ho~~..-hol1,J1~ 
.~co~Je u 'l:.!l!i.f" .• ed u.:;.ri:}{ a ~~c. 1oru.1w s~roce" r cl.d arr~.!A.;.,f! t.t1f'~!4rel:vef 
at j' l t.cr ·a t.iar dark ;:dd lor~ ct:...r1~ lau·ors t.Jt t;;e ro-c~ea la:.d.~1nted 
.jo<io~. f' 1ditio uLUy, ViJ t:nd Kantt{;ttt·wlthcra.~ ( 19?2) r· ()trod the 
r,,.. "<;J o c .J.rcd ?Y J.l.C? 1ttax1c:...t1on on t!le ~,'Crip~ternl 1crve C!ld1nrs 
uf rlw l;.Jris. r:r1C"hflC-L-:lUl"t1 tic ;;W.. ( 1972) have r!1ov:1 electron 
'11Crorco 1ic e· ide1k & of tar 10 ef· acta of tri-ortbo..crer yl .rt:.::;r _.;bate 
IJ.l di{ 1tcl .'001 !il''1 CDr.titlf:Clee O/ rlov loris. }..Xt.01t'iVe re.)areUon 
,_•t t";e r.ayolin l:"Welloe in the .. ro.x i·1Gl rer 'l!'!lt ot t"JG servo fibre 
>Jt:..' letoctcd. 1 vld..: !( cs vf litoctv l,,:%"1£.1 Jc{ u . .crDt.ioa, in the tor.a 
;/ f."volle!l .vro£.Utur · ;td l<Y c ut cr1ct:3e, tote t_.er with neu.rotila-
10 ltow' accu;a..Jlut1on wore a..ro re_;crtod b7 Krirhnomurti 95 ~., 
•' I r: 'J 
( 19?2). Inc~r.red. 1!1 the nuo~r ot cyto,1larrnc tun~7¥lt.P and a 
~:nertro,4)hy of e.uloi-iltv··;.ic reticul~-W t:cre obrcrwd by Le Vq If. «W,. 
( 1")?1) 1n a."l ~trastruet\ll'al 1avert1[o.t1on on no;u-onft or r ?1'1al 
r U-1'1&11.8. 1n 1 t.l' ,,> t,J01~o led ooru-. Adtlit1onall:Yt 'litocho:sdrial altera-
tio."l 1n re.n.e:lia cellr or a ~ros-it:lian .~rbn~e were re~ort.Ld 1>7 
/lh::tac! nod r leef! ( 1976 ). l.t 1!" 1:'\tc:tte!"tinr to note tha.t Pi~Uar 
ebn.:lfCF were 'lOt r1oteot~d in tlGUorOtlF of aVian S;)i,ial fi'.!lf;J.ia b7 
Le Vfl'l' et ttl. ( 19'11 ). :,.owoevar, recc~ltly ~ lX)Orri and (;leef! ( 1-l)?q) 
haft cle"'ll"l7 dnonrtrntqi er.larre a1d mrollen .nitocho.ldria with 
co 1aJlcte to ~t-zt.itll. di~ru. ·tion ot criet.ae end l~~ ot :latr1.X e.tter 
10 d~Y!' 1ti,Juot.1on. 1.4 f'l~t.i. •al {.{i.'lglia of fiall.l.lS da:tett.1cue. ~·ewrrJl 
of the derenerntir'f :lit.OChon..irial _.,rof.Uer Lx~C-'l'lG Ofl!llOiibWc. 
l.1pof'Urc1n rramL".tes Of V: rioUP ruet n.ld t-h· .JOe vere nl.ro UF!OCia-
"tCd ~ it.b tho =~lt.ereu ::11tochu.4cir1a. ltJeir int~:rrlbl rtrucr~..ure Vt'!re 
L~tt..,roronOU!', .- bowinp; dnl'lt t: rnnuler, lo:.U.r;atio'W :.;~ vacuolef'. 
:.;. lter"N"t.1 ~-l.y, 1!1 .. Q'lJ.a ceJ.lt lhe .,1t.oohotldr1o vere ':1arltedl1 •.lonre 
c~,ld elu:lf' ro ~ed while in ot.r.cr enrl7 rttl{ cr ot Jet t!nerntion were 
vJ..r- .i.J:&.e. He c1rt.cl"lsl ot the etldo~laraie rct.1culll!'ll were relat1'9'817 
t' Lvrt v.td dialut.ed ( !' poerri o.nd fleer, 1979 ). To 'lY knovledfe, the 
fl(ha·o~atholot,ic~u , t.udier ot C'"'ter· .,,it.b C~r!;nnovr·zvr-.a)hata..vet:ticide 
.• ici:J.<4" "'*r, 1 ,t,wioat1on t..re liz:Lit.cd ~..:ldt Glec\t"Orl nlicro~COJ7 bar, 
'v :w.-, :1ot been at.Ui.~cd to 1:tve~tignte the eft, cts on the b,ypo-
t.Lt .... !l .. .lU~, hiv;oca.:},r-)l.l.f't ·cere ..tellw.1 wld r .vitu::u. cord. J:'hererore, 1\ 
":o·.U.d .le ot .-Hl~'twOU.i'lt i'::l,:~Ol"tr.TlCC to i!rVOrtigr..te the bir:t.ocbe~nical 
t..m ul.UQ.f't.r...eturol ct.: .. ~ err in t.t.e ret br:.d.Jl, followinf. rubacute 
.A', ... ;h .. ,Jbo-- t•tUtto - dichlorv~ i.!tOX.icL tion. 
M,_t ot the pvyohol.o.t1cel behavioural "tUdw haft been 
done in. :1an .. >art1c-..Uarl3 ~tdu~r1al tmd ee;l'loult.ural vol'iterF 
acutol¥ ex.~osod to a vnriet7 of .vert1c1deet. In the earl.7 195'0'• 
a croup ot ttcientif't.e at tbe u.n1vertit7 ot Colorado Hedicel eenter, 
inver- ti£a\ed cef'tain vryohoJ.or.J.cal, tlfftlrole&io~lt el1nJ cal-
4eurGPb7r 1al.Of:1cal and a tunbor ot bioeh~e&l varaaeten attel' 
tbe acute oorlfus1onal. •tater 1n4Ueed bJ' Of'lat\Oibor -'bat.• •P«Ul'et' 
in bw:1an bein(;l (Metealt' $.nd aaltM•, 1')69). ';IetWOlor1onl -~ 
t10t'l$ NVenl.ed mal.U.;le td.nor •i&ar tuob af! eenereli~ed vellkneett 
and contuaioc r bortJ.7 after exporllre. The cet1tral ef"teeta ot 
OflanGPhettt>ba\Ctf! Bi>orure are ~wally related to tt~>eci.fic imvaot 
ot Of'& ano»bo~ j,;hate CQa.f.JO\l.."lds on dHP midbft1tl, aeetylchol1nef! torar e. 
riob ,pontine oe.flteft ( :ietoelt and Holnet~t 1969 ). It 111 alro known 
that conti'Ol ot alee~vake tulnerr orol.e if' ,..>art1al.lJ' tte.:>emlent 
u;on ohtt>lJ.n. terare • aoe~ylcbolinet" teraee ~echant.u (no~ 
Peon., 196S)J that ri)ec1t1o alees> tttasor aN l.l!'uter the int:luence of 
fi 
the mid. and rottt.ral POU (Jouve\, 196S)J and thf't the~• ~truc:t .. UftH!t 
are ..-art.1el.l7 rcrpo.'lr1tlle tor '*ulatlon ot tra.rvta1tt.e4 eentory 
1Q.Pu\ to the cortex. 
In a1Jer1:n.entsl anir.lnl.r a m.trJOGI' ot ro~orte have b$ot1 
~ublisbed on o ... n z.'ield aehaviou.r, motor aotivitJ', E!Xl after the 
a4d.n1et.rat1on ot Pt;reboact1ve drUt•t el.oobal M4 otbor ~odaUw 
(Ird.nl IS 16•• 1969t l'arlor and t'yftder, 19111 thorn~ r.Hld 
Moore, 19?2t Jenken '' IJ.•t 1973). A connect1oa betve()n rteno. 
t.y9ed behaviour 1nduoe4 b7 t>Ot'A in ver10\&ll es,;erimentel. ani-:tnle 1»3' 
inorear ins tbe conoentrat1on ot dopamine in the r .~.>eeitio cent,... 
or t»ttrf4J7.ra.'lid8l ~J't'·t• 1e at"rt.tred { ~ cheel Kruger r.n4 H.clldrup1 
1967 ). lt bet" been roported that a variety ot cnr not1ve !!ruttt 
r:sodlt;r the open tleld behaviour in rats on aoute a.dr.d.ni~reUoo. 
:.:le;~endi..'\fi ~on the rite nn4 aecbMisa ot c~ot1on the vnrioue open 
t1el4 _.~ten ••f• a~~bulaUon, rea1"1.nn, .>ree.:11nt: and deteoatlOD 
ebov v~ rer.;cuN. /itllbulation 1a dercribecl u honzont;:J.. I 
( f!U&Ae) stereot7.P7 ( ~.tldiya '* Q,).., 1969 >. It f.f! indJ.cntiYe ot 
iniac\ tll&S.Clllar oo.ord.in.ation. iLre.;>1nepbr1ne u t:aid to be md.n 
!nodulator ot s1t•wle !"'tehOt)'W 1.!1 o,r1en ~eld ter' (Itulkarn.t. -..*14 
Dandi.J'ae 1972>. ~teanrc u a vertic~ (cca~a) !ttehot.yw 
( Gt&Pta U ~., 1972). It ir ~a14 to be an ind1ont1on ot co:rt1c8l 
r'Umlation (Lat. 1C)6S). It 1e inde .. >ende~t ot horbontftl rtereo. 
t)'P7. ··ll"aS.n dopa,tli:le level~ have M. i.'ll~>ortnrat role in oontrolli:W 
ccnPlG rtereo\3'1J7• -Do~Ja 1n the yre--eztGe ot lld+-lt602 .:m.rkedlJ 
increared :-t;Jarinr PO~'.t)O.Ve. Preenine itt a behavioural rerl)OnH 
wb1cb if! rnid to c:lecroare v1th drugs cal»'Snr rtbulntlorl ot 
abulat1on nnd Narint exa:d vice versa. It oaft al.ro be 1nb1b1te4 
b7 reducint eort1otll. 1nhibit1on.. nerecnt1on 1s an emot.1ona1 
rerpon.re due to r71'.Pathet1o nenoua ryrt. over.aot1v1\J" (Gupta 
•' l6•t 1971 >. It OM aleo be enured b7 eso1tatory etreet 
t>rodu ced Ot1 the nervout! loci of l>Otter1or h.YrJOtbal~ wh1cb 
cont.rolr. t.be aoti'rttlr of the r-r.JJ'athetlo neno1.1e ryrtera. Motar 
act1v1't7 1r: t.be byJeraot.ivity ot tbe ani."Ullr rul4 noro~i~tepbrL-. 
level 1e ror~.>Ont10l.e tor this bebaV10l.ll' (14&tU8f'ek nnd Ruther, 
196 ;) • s-m a:l.d other catechol~ metabolite have elllo been 
aooou11ted tor 1norettv·ed. motor act1v1t7 (fcbeekel 11 ll•t 196-9}. 
In tbe 11rbt ot t.be abcwe raentioned l1tldL."'CBt 1\ would ue ~pro. 
i>r ... te t.o 14lclwie the 'i>e .... avioural e.rteot.t· ot taebl.orv.JC ar one 
of t.be \arkf' ot the ~"'reru1t. rfiudT. 
'Q1agn~1f Of CW[S..~O~llOf .)boNa C~OU:.;lr de ;$1ldS U..,.Otl thQ 
t:r9e ot inrectiotd.e, vbetrJeJt, it 1,- direct inb.ibitor or L~dJ.:tec' 
lnbWtar ot aee~lcbolin.erterat-e. In on~"• or d1reot itlbib1to.r 
tbe r J.an n."ld t~tom a.tJvGU atoilC8 while 1.a et.r e ot 1:1~oct 
itlb.1Diior1 the r~tcur ~ raot a.J.Pettr t1.'\'t1U attcr the l.ld1Vi-
di.Ual bas len vOI'It. In ,.ome instance 1ll.nert~ may ineloP d'lrinB 
the n1£bt. and ita arr ociatlon with ooeu;..~atto.nal poiflottJ.nc mar 
not be HOO&niaed ~diatel7. ort~~'lOlJh«;bater poif\'o:U.,"tf, \ION 
tlot tOW\4 1n eentrnl :1e.nous !"7'tEwl nlone but it b~ rt:.POrto4 thnt. 
nes.rl.7 everT "'art of t.be o~ rbowr the rJ.tne n~ r)'m. . ~~ ot 
.f.)oilfon1n& ( i:icd.t~f'tedl, 19~ ). i)i&.E nor is can r.U.,. o he :!a4e trcD a 
birt.ory of ex.t><W..u-o tGJ.lwe4 'b~· tbe o.'lr-et. or all or rOt.De ot the 
rian' and r~>~ ~1rt.e4 1n ..~."able 3 & 4• 
i crto:Je "oi""'on.i, 1f. by oren·'lot>hor vlhatefl 'nC:.f follow incorUon 
inbalat.ion, Ftt1n CO!'ltc.ct • !ld 1ft lit~ely to OOO.;.r in Gar'OD of 
oecu..r~tl.t10-~ ex _v;,)f' .:.re 1n , .. .J:bJ.io r~cJ. th ·r~ra:~. r~i:~t..lOr ( 1964) 
rave t.be #ln.Gtical d.ireotJ..on tor the first &14 t::.~e::ltQOt~t ot 
OJIIatlOgbof!.Jbat.e POi!" Oni.nB • 
'Xable • 3 t tif.nr ~nd ,.)'f!1,Pt(1lf' Of O'rft:t'lOJ~o.-:;.-hn,tO poi"0!\11."8 
tollovi.Qe loeal Uj/Of"w.-8• 
,. 1 te or act ion 
C1118!7' bod:f 
A.lor s.a, larited, u: ~al.l1 ;ntp;J;..tal 
(pin-poi.n\) 1 q~a t1mer \lt\0~\ll'l. 
Jo"ro'1tr~ headache, eye pfd.n on roeurt~, 
r'l!nht d.ianetrr ot vieS.on, oocoFional 
n.., e& and '10f.lit1ng. 
X1£htnerr 1!'1 che•t, ... ~ t.inett '11th 
a>rol.O&l6ed wbeea1nc apirat1on ruer,et'tive 
ot b-rononooOtVw1ct1on or 1ncreare4 
1~ tlcration. oouab. 
~ voatinc at rite ot a~re to the 
11qu.14. 
rfl'eleul.ationt' at. Pite ot aperUN t.o 
t.i• liquid. 
fable • 4 t f''ir ntt (\!\d. ftym:>t.C»aff! of o:rsa. "tO£)~~ f>hat e 901'oni.'ll toll~~td •• 1C 
r'Jf't.eoic ab ... or:;tion.. 
rttre ot aet1oa 
Cllinr, bOd7 
.3!-oncbial tree 
c o.r. tn.itlwt ti.ruU. 
~r.tars. 
: lleat r.lnxldt 








flirht rU.oritt (occa'"'ionally uneqaal), lntcr ~ore 
<;'!fl'..rked. 
:wo.1:'tt or v lflion. 
I 
fii· htnerr in chef-~· with ._;rolonred ut~irlf a;.tra. 
tion rut.t.t;Of't.i\'"8 ot bro,.cbotom"tr1et1o..'l cc- i!·lc:Caro4 
recret10!'f dy-.pnoea, rl.ifh' .•rdJ'l in. chott~ iocroaroct 
bro:K:h1&.1 rocreuon, ooucb. 
klorexia. n&Wtea, vu.:~S. tl.~ 1 aMa:d:1cl c..'"'*f' .. -:t,.'~!", e~ite!'t.rlc and tNbete~f~ t;1£:htnere uith "heal't:,um• 
&.i\d enotatiorl, •liarrt~ tenorau.r, 1mrolu.1te17 
defecation.. 
l~wNn!'ed ttvea t'r.1..n&. 
lnc~carod ealivat1aa. 
Inorer.iFed lac~.r:Ia.tion. 
r·1 it: ht bra eye~~ rdia. 
~:re~:ueat or involu~ltary m1etur1 t.1QQ. 
;...~7 tatlque, !'.ti.ld veokn•~, __ ~!'f"cular tvitohi.tllt 
farcicalat,ioklt 1 orr~o. .. :..r, to: lertu.ize4 vcak~:teer i.nCl..ud-inl JaUBclet; of l"ef' ,;1t'at.i00, witb 4f't" .t~noea and 
qanot1t'. 
r-a11or, oocr.tf lc..-tol vlev~1tio:1 of blood J!"'C" ""t~e. 
~ . 
.j' J 
Letcr in 1~1, .t.o. 16th r-e)ort .;<JOlif"hod tbr ~nt:"lGfflt 
of ""'ltieholi'\tH"t.,rare ,oir-oli~v.;. t.ccorJi:lf t;.) the n"')ort, in 
n'!t.Ut1on to the u.~e or ~lru( e • re-:tuvt1l of tho toxic tlf'O:'lt n ld 
..!econ.ta:11:lat1on of oxr~vf!ed !'..tin tith u1 al.L:nl1n& rlllu.t1on ot 
~-~ n~ water were rocOJ'LJCnded. JrtlfP. urod tor the ti'\>nt11ent 
ot orgt.ltlO"}bor~.lbnte ,.1oironi:~ are clnrrified untter t.he tQUOtdtlg 
J::ll ~ t.r,...ctdr;.J. r t-,u.or1ty of ntro.v1ne (XX) to it!' rmturel 
tlfOd.rt :-,.ctylct.oli·lo (::IX) ir vary n!}}nrent. ~tricUy 
r~alti ~. r ~ro..;ine J.r 1ot a di-:·eot a~1at.aronirt ot or,~tulic 
1"1l.i!litor vf :..cetylcboJ.ine nt \.he reccA .. vr ritet ( i:>ert 
n1tl 'cb:aid"- 1973). J.f!ererore, t>trolJine nttact:~ nt the 
!'Nh'. tor r ld t~t :" ~,JJ!lovt'd rvhe h.,tf t etfeet.1Vc a{'CH\ tar the 
t.n..ct. .1<...1t .:Jt ore:~ ao/ OF,c~hate ~~o11'an1!lf• lt ""hould be 
f'cr-i~a·· "i, 1t of ""l'ltiehli~to~t. rare ~oironi!lg. Kli!!tfter 
{ 1961t->. recfYY'lO.ided that in cnror or ... o'Jere .:;o1~oning1 
' . 
•Jv 
3-S me; atro.llitae be 1nJ ecte4 ( 1. •· ) u an 1nit.1ol dOJte. 
lhf·reatt.er a rurtlJel" 2.0 ~·. ot a\ro,;ino be a~terecl 
ovory 10·15 r.11nut.et< \LltU t.uere 1e a ,let1:l1\e UJ1.t"o'\'etaent. 
M:eordl'lf to the 16th ~.;.:;.u. !"Gvort 1~1 1967 the dore ot 
ctro .. ine :ney be o. iJ w;t(;:d ~ the ry,l.Vt.o.:ut &;.>.~fear. 
1) 'fil d "T'h->tomr 1-2 t1g at.ro.,>1 .. ~e ( 1. v.) 30 tdn. intenel 
2) '1ode~t!;t.ely a.J+.~ l1 " 10 min. 1ntonal ~evere. 
3) fe~re a..-6m, " .. S.,10 Un. 1ntenal 
( btlt re,.Jeeted dOre 2.0 q) 
Any !r)at.ient. tiCk enau&b to ~ceive even one dore ot 
e.tro . .~l.~ r-houl4 ~ under medicf'.l ol)f!crV\ t1on tor atloart 
~ artt, tlt;cuw:-e t.bo r~tOW!' mq reaJJ~ar, es"Jflcie.llT in 
orga.tO,.~tl~ ;thatet poiFoni .. ll• 
1.16.2. ~- .. Wl"'~&!A&QfJU ~lrirtC the recent year~ it haf' been 
de::lcnrtrc<tot cl thut al;rov1ne 1r not the o·1ly etfective d.rq 
ur' J for Ol"£1 MO!'HOt )hate po1s~ng. :Jut ccl'tain 0'\ll' JJaes 
when i:4Jected vitb atro~1ne 1•1 coPe., ot OX"ItulO!)hor;bate 
po1ron1nrc f"hW ootter rcr ul' than e.trovine alone. Qr1118s 
N1tnct1v·~t.e ~~, oo ;Jhor ·lated chJ!lirl.Ef("tcrare llnd sot at. the ~1\e 
to eo:·rcct ttll- bioe~.e.uttier>l c~o.f'ect rat . .er than 1:1etel7 reli..,.. 
f'y;J.;>t<:nF ( '>.t •• u. 16th re~ort, 196? ). .:.>ralidoxime iodide 
(XXl) (2-fOr1:17l•1·~thyl py.r1d1rli\.aiU iodide/2-.PyridiniUII 
uda:{i.Je .X~thJ.odlde/a.t.At,.; h$1' been U.f'ed tor accidental 
.:.~o1roiU/}€ by ortMO:Jbor A_,hat.e~ • tbk oxi.w it 1nJeote4 1n 
~) . 
no cf;:.,."l~ c in :~ow ""re"'turc or c·:.rJ.tne rnt..e. In C:"~~ cr ot 
a~LlL'li!!'"'ratiC~n ot _.raJ.i-.t~ine UJ~to t.he :-c teated d.oret 
t.oto.l.Ji.:lf 4o p:1 <lY i.v. no ri,:o e.:-roetr uE:re ~wtod arld 
Gc.H=NOH 







( X>'-11 ) 
'l'm<()fonitl (x;ui) ( 1,1•-( ~ydi~thylcne) hir (lt-z'<;l'"'.lyl-
~yridin.lw:l crJ.uriue ), ·t.:.oxi·ne) ir onut: .er r act.j:~r tor v!~1eh 
ir w-utl fur or{ cnot':,or .>:ater ~o1ron1~1(. J..be rc~cH.:1.\"" t1ng 
..~~to,itlol ot la'J'(){;on.1·1 ir blr cr thnn _..~r!lJ.i~..:.mi:le trut it~ 
to:cl.e.U.y ir nl'" o rlit htly h.4 ;~r. :ioxor o~tin ir ad ii~1lf't.ttred 
1ntr~:ve.no..1rly in JO,.t)r ot Z;t",..SOO i:!( in adult. "J\rovrr, 
t.be !t&foty in r''tO.n Of t02tQg01lin sl£if' not ~\ hee!l C"'tftilli!'"hed 
( '•; ~. v. 16 tb roc,ort., 1<16? ). 
UIP1r1oo.l fornula 
Molocrular ve1gbt 
: poc1fie rrmv 










!iUYt.Ult i'OfOIIt 'V'&;>Omt 
C1ba t:ew I~ldia Ltd. 
o, O.d1.'letb71-21 2-d1chlorovin71 
;Jflorp bate. 




1.1t20 at 1S0c 
~~~~etemlned b7 lodometr.lo 
1 1~r 
1~ 1n vater, rolu!>le 1n :"lort Ol'lnnio 
rolwn''• 
Yellov1r.b to colourlerr. 
lJ'3drol.,yaer rl~ 1n MUtral a.n(l aeU 
r olut1onr, bu' ravidl7 1n alkellne 
..cu.-. 
D.l.cblorros 11 t~tabl.e vbeft stored in 
rlaf·ft and certun PlarU.o tttatet'Uls 
like X478\b71e::•• 
3SOC a\ o.os :m~ ss. 
S3°C at o.2 a -· 
) 100°c. 
1.2.102 - l •• , 20°C 
3.o.1o-2. 1• "' 30°c 
7.o.1o..a. * •* a.•c 
Volatility 1~5 mt!ftt3 at 200c 
3SO r46/ri3 at 30Cc 
800 mgJ-ar3 at l.o Oc 
D1ohlorvoc eorrodee ::lild !teel1 1ft the a~e:1ee ot :JOtr ture 1t uoet noc corrode 
el.U!Uniu:a, ti1ckel, 1 inr telloy a or 
t t.unler r !' t.eel. 
Vichlorvos var ry·it.hesaed by voriour grou;t L'l t.hc enl'17 
f1tt1ee. t~el'kov obtnin.cd it (XXV} 1n 195:1 tlJr~b (.be reaction ot 
t.r.:J.:Jet.byl,,.,HlOEvhite (XXIII) wit.b cbl~al (XXIV), the rcactioa 
.;roeeeded as r hOWll wi t.h tne ull:.'li~lat.ioa ot :Jet.byl chloride 
{!'cheme- 6). 
SCHEME -6 
:,:;3e ronctio"l 1r uothermie and Cf;iJl be carried. out v1tb or 
·Jithout rolvent lii~ bcn.~e"'te or tolaO'le c~t roan tem..Jeratu.re, at 
hi£ cL:r t.em >el'&t...We nnd ct ru~r llU or :'EHluced ,,-Jrer ~.:ure. At the end 
;:,f t!"'C re~etio!l the end vro·~~lOt ee.n be purified by trnctto:lal 
,~ ir'tUlntion. 
A'1ottlf!r ap;r~ruach to the ry;it.he·ir: ot Uict-J.orvos (XXV) vatt 
"o;;wt:ed out by Hattron st" Ql. ( 195'5). 1'r1e~..lo:r1"on {XXVI) obtained 
f'rorl dinlJ.tyl-pho,., .'h1te :1~1i ehor~ 1r: rubjoet.:d to ey·:roJ.yriP 




'.i'htr: l<~r.dr to the eli'!;li~nt1on or hydrochloric acid and 
1'"0'1"''1at1o'l pr 1iehlor· .. os throurh a. :ronrr::nr:t~-~ent for which t.he 
.follouinr 'lt!Cht<flit>m l':ave 'i_j an ";...~..r~rad. 
~ o1e ot- {~r Aet.hods have ~·l"'o :JCon t'ewlo .. Jed for the 




:."he :retultr obtaitlC-d by diti•erent 1m1ert.l.p.1t.ort ure n.n-:-JGr1tted 
1!\ J:eble 5,6 and 7. 
1e 20. Jvtnl.yr if' vf ~.>1;:.; hl.01"VOO I 
fovernl ;'71{• thoJP ot analyeu hr:ve beC~a ctavclo.,.ed. .·.'or 
dieblorvoc, vhic h nro ~ fallowr , 
1. lodCYJe t.rie rJ.e thod 
2. , olor 1.'!16 tl'" ic :.la t.l. od. 
3e .itii"C<..:\tstOOOLt' iC .let hod 
lt-. lni'rJ.U"tJd f' ~'>Ctrot"COiJ)' 
5'. t fU t; • 11*0 ili '-OC l"U...,.Jb,y 
1. lOO'iDfthfJ& ··it;FJ1uWih .;.hi~ '.k '-i~vd it' ..1~od irl t.tl(l n:laly!tir, ot technical 
:nt(:riel. ::.nd formul: t.ior4fl. .J.loi:J.ol .... vor co.a~ ..tler iodine in a !"'~0::1fl7 
alJuJJ.iae f''cli.lltioa, uc.~t <iUt. in I .:ld.l.W.~ e l"IJO.lc.t.a, ' f!ilC by Jir'O· h.tete 
in t,v{:n:u.cc.j, Jwh.i.c:A'"vvr ovur ..wG J.o·.!1ae O~..lol.iy 111 n rtro 1fly alkaline 
rolut1on nnJ in 1 ooi~a c~:~roou.~te. .A.harefore, in this ~thod 1t 1s 
aat (Male) 
ilat (Male) 
It&t ( 11'8:'nale) 




l+ !1l/lte ( orel) 
1alf. a&lka ( oral} 
7o.80 %!ll/ka (oral) 
SO 111/k& < oral) 
" 1ll/kl ( oral) 
SQ-60 1ll/kl (oral) 
900 IIS/kl ( .i?ercl.t~'lGOU) 
170 118/kl ( Percute.:teouar) 
6 Dtl/kl ( 1ntraJer1U.. 
!lGallJ') 
100.316 ~ (oral.) (Ce.ppul.e) 
11 lll/kl (oral) 
::rreet 
LD~ traey ( '1960) 
LD;o Yemarh1t&. ( 1«)60) 
LO;o ~ ('\960) 
LD;o 1'> ::>urbam .,..,..( 19~> 
LR;o ( Uf~ g:;ra! ( ;;62~ 
LD.;tl Trao,y ( 'tf)6o) 
LD.SO Kl.olzf'ob ( 19~) 
LD-5'0 Pur-hat\ ( t,1 tJI) 
tn.SO Arthur an4 
en~ ide. ( 19;"7) 
Lll-SO 1\J.d:.cr r-~14 
Cre.btroo ( 1970) 
LD.JO Ket.tonnc L~ 
tory rGt>ort ( 1 ) 
LD.SO fwll::er an4 
Crabtree ( 1910) 
L~,-o Uulotoft ~ tortee I~( 0). 
ChQ11nes\raPe rnow find ~laue 
1ahib1t1on. ( 1973). 




DO£ ( Pemnl.O) c''ntal t01'1e1Q', fnov and 
: r:rr,:c 11y 1nh1- :-tattFon ( 't)73) 
hition ot CbE. 
c~.1t ( 2 der- old) 10 nr-Jkg (oral) : tr..rk 1 1h1b1- Lawrence 
tli.Xl of cbo- ( 1~ tj) 
litJer tera: .. e. 
~tl ~ (oral) Cl1:1ieal :.ft03' ( 19l)o) 
no!ltax1c. 
;o !.1f./ka (oral) Chol1ne~ten.re JackP'Otl ,c.t pl. 
1nbibit1on. (1960). 
10 ~..g (or-al) :lo cl1tl1Ca1 YOU'1l~OJ' { 1?55') 
run ot 
klolronins. 
~.fable - 6 a Gl:t!'~:.ftlic 1011o doeo of D1ohlorvos (O,O.D1~etb11 2t2-<1ichlo-
l,.Wi~ &yl ;thor ,vhate j • 
r ~cJ.es 
Rat (Male) 





;.:rtecti ve d.O!:e or 
concentriDtl.on. 
1o..a> as/ks < ohl > 
JO-l+O ll\llkg (oral) 
11 p <in fodder) 
30 sa < 1n toJder > 
1SS p (in o&;:>rule) 
169 p ( 1n. ceprule ) 
;o.:~ c!..oli!lerte-
rnre 1nh1b1ti~ ;;~,~~ Ql. 
:'book rymvtOllfJ J.'ratrT ., ll· 
n.>1d died uitbin ( 1960). 
~ hn. 
·to ohcl1:1et ktrat'e 'ln~ g' MiL• 
1nh1b1 Uon. ( 196 ) • 
~1arite4 cholinee- Trao;r I, g6. 
terare 1~lb1b:l.- ( 1960). 
tion. 
:tari:ed cboli.ttee- 1= 1& AJ,. 
terere 1Mib1U.oo ( 0). 
f'took !"yrtp~ 
recoveJ7 within 
3 hours. t=>~' Al· 


















31-118 t!C/•3 ot air 
o.~1-1.13 ~ ot a1r 
17,000 ppm (tar S 4qft) 
1 ppa (tor at. ~ esporl.U"e) 
c.2-300 us/11t.. 1.'l -.~ 
o.a-300 uc/Ut. u v~Of# 
18 oa~rrl ot a2J' (tor 21 d871f) 
?.s-11.9 mUral o£ air (tor 2 
bo-..&rr da.1l7 for S. d..~) 
o.1-o.5 ~ or a1r <t• 5"0 days). 
7t ~ ot air (tor 1+2 ~) 
6.9 ~ ot au <30-6o mL~ 
tor one dq) 
o.as.o.ea ~3 ~ o.1r <1 hour 
fort. d~). 
o.?-1.0 ~ ot e1.r (8 lJouftt 
ror otMt del'>. 
1.3-1.4 ~ ot ...U (8 llO\lft 
Effect 
LD • 1CO 
Cbr: 1nh1MUon 
Teale ryr ~ 
~axie rr.t.e~3r 
;;o CbE i.tlh1b1U.Oft 
Uo Cbl: 1nb1bJ.U.Oft 
l"CB~Potts:l!'l' Cb:E~ 
1nblb1t1on. 




;to Cb:- 1!tb1b1 t1on 






Durb~ d 11· ( ,,., ) 
tracy ,. ~. ( 1?60) 
Heatb 91 11- ( 1910) 
~~o .... e ( 1ry6S) 
l)t~';:U.'"l Si;t ;;a.. ( 1957) 
1) ~~ ..t.LAl. ( 1960) 
11) ,..hell ~o,.~.l~nt Co.( 1962) 
Trncy 6 11· < 196o > 
-Jitter ~& ;.g.. (1961) 
::w-hafl i& il· ( 1957) 
~,.:':! d il· ( 1979) 
~ gt rJ.· <195'>> 
·:1ttoP lit DA• ( ~1) 
·:~he-"1 ~~ cw,. ( 19S9) 
~:lurha'l Q& ltll• ( 19 9J) 
~ 
''"" . 
P•~S.ble to detel'rd.ne the dichlorvoe content >at ditterent t1 tn-
t! on. lhir ·1ethod. cnn eJ.~·o be t&red ror the determination ot 
dichlorvos in ~olut1on in bydl'ooar'botle. 
a. ~94~\a.c a&Jwd• :!'hie ~~ethod is bot>ed 0:\ the colour NUU.on 
of dichlorvoe tdt.b rev onin.al 1n rodiia carb~"l.e.te rolut1ca, aftu 
an;v 1mvur1t1e!' ·."h1ch mit:ht atreet the roaot1on have been reJOYH 
by tbe tt"e&t!"1ent td. tb :iod.i.tle. Therefore, b7 this ~thod even 
rW.l aountP. ot diohl.Ol'Voe in a.U OM be earUy detol"~ 
(foir'er end FUrer1 1960t ~Ju.ohler and U.e1rJ.er, 1963t Buchler 
ate il• t 196S>. 
3. a.ena·'\s;QI\W at.IJAia "J.!;:ir 1r the "'loditied ~lethod ot 1odcne-
tr1c. In th1P. en~e the diehlorvoe to~Ulatio~ vb1ob1 due to 
eel"tain e:·;uJ.rityinf adcU.t1on1', could no lont tlr be atlalyve4 b7 the 
earlier 1od0letr1c "'let!jod can oe analved. .tercapt4WJ' react u1tb 
dichlorvor in alke.li...'le ~·olat.ton an.d tbe rert of t.be .:!ercG.;~ta:u- caa 
be detcr.Unod by 10dom.etnc back t1~1oo. bpuritiee.- vbiob mtgbt 
e.treet t.he deten1'l&t1on ~boul4 alreaQ" oe remOYed b7 t..be rodia 
hydrO{ en r ulp}h1de ext.:ra.ot1oa. Xh1r nethod it h1fhl7 reY1t1ve 
a~ oO~Jared 't."1th the precedL~ two ~th~. 
4. 6&.1~1£14 / .tiS1,£aPhg,aasaSI:r• Intrareu t' ~trophot.<ne't17 tr ver, 
U:" c.~f ;l '10thod tor the detcJ"~11ation or dicblonott. In thle ~tho4 
w detoT.line tbe dicblorvoe ot the tech:Ucal trade vhiob 11 bMecl 
on l"llnr·~ocnt ot abt!'orbe.l\00 ot the band at 10.2 .a 1n :nethylene 
chlot"ide ~olu.tion. 
;. kM Chrq:~¢a1cgc;.£Q~:ibl (CI&J a ~~ ft:lr lnyer chro,;'1(:.toa: ra.._.)lJ7 1r nl*'O 
known to be ruitno.lc :··::il' ·:uu.,titative detor~11.1~.t.1on of -..Uchlorvos. 
]f th1!" :lcthod ue c::~n .lot,(-r d.1ed even a very '11nute -;,ua.1t1ty of 
~ichlorvoe. 
After the tlirc.JVPry of 1:1r~. ct.1c1tlol .... ro.-.r:rticr vf >.l!c!llorvoa, 
Ire.cy in 1960 dC.7.10f1~trnt.cd t.he aiol\Jt 1crJ. 1nf"t.nbU1ty ot dichlO.."*VO!t 
tin vivo• by o. bioaFt'!'ay l.cctmi .. ue. ·~rry in 1960 rhot1ed t~.~t in 
acidic ::tedia, hydrol;rtie cle~•are of tbe 2.c bond (•nd dcnlkylation 
va!" vOf"ri:.U.e. In veait.ly al,:nli:'le 1Ehlium, 1.e. U.l· ler ~b;;l-riol.t;; tccl 
cond1tioru: 1 conver!l'1on of trichlorfon (XXVII) to ,·11chlor\~'OS (X~t.VIII) 
tru~ee ;lace ar .foll()lft; ( ( cho''!C - 9) a 
cH.;o,~o -one 




CH.30 r-wO \rr /\ CH3 o OH 
SCHEiVI E. -9 
Coll 'w:Lnr thet'e .•l'Ol:L.li.lrry r~wudies, · e.~ ir't- O\ nl. ( 1<:62) 
dercribed the ::Jetnbullr:l Of diChlvr"V.Jf' in ~l <nlr. ,!}~ C1 f'"rOt li:'tltf' 
are eli"l.inatf-ld 11 ~1x. i~JM of un!'t:1 ... vn (1f:r1vr tivor in the 1'nt\..coe o-ld 
ae cv2 in tt-;e rcr,irct.w-y lU"C"• ••·::r·tr '~'ith nnled 111 ret~ n"ld 
cnt'-.ie nave • bowu tiH:~t. hydl'ol., t.ic attack ll8c..1rar et the .• o.rn .. 3 
4'.' 
ar0Wrlln6t whoreb)t add1t1o t!U · .~taboliter, Fuch ttl" dicblorobro-so-
aoetal.d&hy .. e are rorlCd. "1nlod r,lr o reecte rce.dU,. tt1th the 
m&J.tabTdrYl rroa,. .. (Ca"' ida ;\ w;L., 1962). In the ~a{'ae yoer Hod( eon 
and Cnttida 1Jercribed t.hnt in ::l&J1t'!.alr ttichlorvos (XXVIII) tr proru. 
SCHEME -10 
0 ~ C \+-CHC\z 
HOo} c~HCCH£cHct1 
( -tYaces) 
Lr:tt r, in 196? t.J' 4-ien 1ercr1 )fld in ·1 tell tJ1l' ' r <:n.1er;J. 
jG{ rndr tion of rl.iehlorvor in :u:n ~alian t.irruer. ~"~<"COJ:'"'111.t to ina 
the de{ radn~ion of ·lit hlorvor (XXVIII) Wt'" • ~Jottn to occur by hydro-
lytic roat.er: i 1vo.&. vt-nr ~~!.o!' .J~~::-'...r"' c:p··, 1.rhicb at .. e n\Jle to r ,.)lit the 
&".(.;.vinyl lin·a~re and to a r lal.ler ext.<Llt the t.u.. Y.~thyl ')011d 
(n.r ... hown in ''t•hr~::te- 11 & 121. ·rA::r·en!" the tU.wt.byl ,Jt!Ot.;ht~t.e 
( :J..XIX) war not ''1Eft.o.bol.Ued1 !lut wn"' rn.Jidl.y Olfcrett c1 'llf the ruwlal 
b<..dy, ..lL tbyl .vh"''r~;r.nt.e (X.'XXI), l"x"era':lQ!)ly the ,)J"oduct of hy,Jrolr'1t 
of de!l':lCt.byl ~~iehlut"VOf' (XXX) 1 vn ... rlWl.Y hydroly-r-cd to iJ,.Of".lhO!'i.C 















I!'l tt:c n·u~J~~C" tir r~ vhe~ ct1chlorv.Jr or dar ,c·t·vl .11chlorvor 
wu!" ll,y . .it'ol.Y*'Od it. r<:l<.: a'" od a non-.~1Hl0! ~horll!" :loioty, v~~J.ch tlc.f· 
ru.a~et;W!w.tl.)t' .. e, ~ni.l&d Br fuJ..lovt ( < C''f''~e • 12). 
f-10·-CH= GC\2 ~====~ 
( .x.xxl1 ) 
0-:::.CH-CHCI2. ----=:>-,_ H 0 -CH2·-CHCI~ 





f>ichlOl"oacotal !ohyde ( .I:.XXl!l) 3.J1JE*!~Od to 110 .fo·' ;{ rl ay '1o.rt-
emyr'lnt1e tra:u· r~ 1ntion ot t.he un .. tnble ··1chlorov1nyl fl.lC:.Jnal 
(:O"YXli). 'ubreque 1tly, 'rfl!l .. tct1on of' ,J.icruo-:-t..lncc tel <leu"-· 'c t.o 
4J 
d1chloroethan.o1 (XXXIV) vo..• oocam!Jlirhed by liver ralu'lle ~roo.>ere­
tionf' or .,urified aJ.collol t!oby • .lrot ennre ~uld req..ti..red redt.;ced 
nicot.intltll\ide aoorine d1 .. luoleot1de ( 'IADH). ·'o· f1~it1on r;nti OY.cretion 
ot dicblo.roethyl t,l.UCut'Otlide ( X.'"<XVI) war conr i!"tent u1th M el.id.na-
t.ion ~)athwny vhieh vat alreruiy Je'"lonrtrateu by '1Ulltt'lfr ( '9;9). 
3at. the .-,ecnt'!Jli!t'':t Hhit!h lod to tJle ror,at-ion or r.lnJ.l a.-10Wl.t of dieb. 
loroacetie ar.1d (XXXV) urv· not yet 1rlvtza··ti( <~t~4 (C'11.ln ''onorrapb, 19?1). 
1. 22. ~1ode ot aet1on or filchlorvoe. 
:Jlchlorvor 1~ a hit bly ettect.ive eo..'ltact, ~t,o:tt'.Ch n..fl.d 
1nbalat1on 1401ron froo too vi.vl ..;tOt"z>t:ate £ roU,i> ot Jl10e~»hor1c 
&f'ttjJ' OCI:ilvou.nds. lt J)rocu~.:er all ot its kaown ett .. ecte ~t:rougb 
direct 1nhib1\ion of Chol.i~~torm··e. N' it if' tl.t•!Hlt\y {~e~·et"1b$4 
tlt-Ulor H( hcmicnl (lot radnt1on of :Jichlorvosn io. 1.,21, the• c··al 
)rodut:t.!l would be ~hv!'l..lhurtc cv14, cnrbon dioxide, wo.tor Uld trccer 
or h drocblorie acid. DiehJ.orvof' itt nbrarbed t:roa the t c"rtrointer. 
t1rull tr:lct. i)7 vq of the blood rat.ber than the ~b ( 1 nue, 1966). 
:Lben it 1a rc)idly tle\oxified by the li'V4al' (fainett g' 'Lit•t 1S(>6 ). 
l'hilf very rn,;id :10tnf>Ol!~ it ~0fl'!oted c~1n1cally 1n tho }r~t 
J:$COV<:I'y ot MiCJZ\lf" ~hat r urvive ~oiro:linr;. l'~ ~refOf'O; in ~:tlal~, 
U&er".ure of' r~~;id bydrolyr 1f!1 the com;ou..1d f~ed by \U.ehlorvos wit.b 
cbol.J.rlertararo ir not !"ta.1:>le ~.,hilo in c:ttre ot 1nt oct, tbe bydrolyr-1r 
ot tbe d.ichlorvot'-e~.Ol.i·rtEH''tcrn.na COi.li>Ol.1.'1d ,iroeeea. ~lwly. !m·ect 
one, tbcretore, not o~y ~.ler-trvyt:d by an neute "lore but r-~ro by 
contil\Wil or l."ett.Unrly re~cn'.ttld a.,J.,41i(H t1ooe ot rub~l<!tlte doror- ot 
r.U.chlorvoa. 
5J 
A lsrre ~1~r of Ol"'£r:no..>h ... r- )buru.t! ca'l~o~ldP ba.ve been 
·rt:,:t~d 1n t..he ho;e of tindinr P o:-l.b:'neod .rract.1cnl. activities. 
th\.v of there involve re;;ta.c~rr;(·nt or rubttituonts hnd introduction 
ot fluorine in t.be :!ol.ecule. l).Jr1n( the COU!"'"'G or thie rtud7 it 
var f<Jlt that 1t mi: ht be interet!'\.~~ to ex.vl..:re the bobav1~ ot 
"'o-."10 ;:lor ;!iuru.r derivc1t1ve ot dicou:narol. 
D1COU'1tllrol (XXXVII), the di•'ler ot 4-hyd!'"OI'J'CO"..l"!la.rin v•1th 
a 'Y}lthyl~ne bridt.e, ar is vell. kawn, ir a pwertul. n'"lt1eoet:ulnnt. 
It ir rtruetU!'t".J.ly ri:"lUnr to ealig1n1ne (XXXVIII) (O..bydrc:J!!7 netbyl 
rbenol) ,;bieh ir ol.t"o ph&.r~!acolot iceJ.ly act.ive like ar ""nne (XXXIX} 





( X.><.~VIil ) 
(t OCH ,7) 
-OCI-\3 
( .X.XXIX..) 
l,....J,tvdro.'fycourJt .r1n rf'·ac&.e · :i ttl ror:w.ld<tbyde u··Jdor !Jat" J.c co.ld1t10d6Y 
to t.:1ve J-bydrO'!{y.lGt.hyl-lt-bydr'atycott!lrZ1n ( X~!t:X) 'Hhieh rere :lbler 
r al1t 1n1M 1n itr rubr ti t~.ation. l'htr i!" however, 1nr-ol 1ble under 
the ::>r:net1on <~o 1dlt1ons ~.ld condanr('lr 'd th ntl othflr mole of 
lt-by&·axycoa.lari.'l t.o t ive J1cou.:lntal.. It a.> Pen.red por"ible that 
the renet1on of ~tv iroxyco·.t1tu."1n vlth forinldcbyde L"'t ~)rc"e~lCe of 
:Jho~ .. marie a id :.U... bt rt.nt.111:~e 3-b44r~y ',wthyl-4-h7droxy counarin 
(XJOt.X) a.r tbe vhor.;ha.te ert.cr whicb could t~lEln be ured tor .vhnr .la-
c~oric:U t;ork. lh1r. turned. out to .:>0 the onre n!1d the CQ1Woatld 
vnr .,>re._)f'..ntd in thir way. ~'1i'ort•J:urtely it~ lnci:: ot !"ol.u.bU1ty 
1:1 water did not nllw furt. her ,.)bnr::teeolot 1C£~J. ter t' r. :a~ ~Ol'k, 
it however, bei."lf >orf'ued under a r:o,Jr rate ... ~rotrn.J,Je. 
ro: l f\-\2 
0\ 0 R; 
01) \OCii.; 
(".><., ,?( )(X ) 
1.at.. r ~>eeit1c oilJectiver ot thb fltud;rc 
(1) lo "'"~mro orea.io:;;tor~..~t;orue corA."'oi.ttldr ise.v1ng a rinwle 
rtroo1.ure1 uore f."lCtive tar .)Grt.t' L"ld 1Mcct1c1des but 
le~r tos1c for ~n~r. 
( 11) Jehav1ou.ral c h: !lt"'er 1n rats - o~en field bohmour 
( a"tbulation, rearing, .~ree:'li!l{; t<.?ld d.eteeat1on) a.t'ld 
loconot.or ~tetlvit)' aftcr t.he ad"lin.it.:tre,t1on ot 
ore a.lo~i;o1" .uJhat.e-dichlorvos. 
( 111.) ,ue:lt1tat.1w o .. t11at.1on of aoetYlchol1t$rt8rare aotirit7 
1..'1 different ;;'et io:tr ot the rat breJ.n and Btl1.'1&1 cord 
Sn Ol'('r.otlO*'hOt:,.lha.t.e-.,A~!' t.1Qide.tU.chlonoe 1nl,ol1cat.1on. 
') I 
.... > 
(lV) •;U&:ttitative e ... ti ,cJ •. J.on ot levelP of £.hJJtl"'llne, .lorep1ne-
,.~~J·1~10 o ~ 5-Ly~Q.."{yt.ry.,1t.-l1- in ~.~1~'torertt l"\1t iont' of 
the rnt orc.in nftt. r l..he t~d:::.ti!lir tr -~t:Lon ot '"~ .;muA.tor "Jhato 
(v) .. 1ant1tat1w e,. t1 ,at.ion of the ef'tcet~ ot ortn-1.0.v~~phat.e-
d.1ehl.orvor i ttw1<:ot1on on tile co~wt.. 1t!"f•.t1on. ot' tree 
u 1lnoac ldt-t.tn.trine, CA1A, r 1:-"C ine, V~1enylnlan1ne1 lyr i·•• 
rer1.'11!t c..nd w ~·ttrt1c tl.{11d. 
rn.er ~ ho ~ 1"1inirtr:..l't1v.l ot orga.lO . ;L..,r ~l;ate-.Jer tic ide 
d.Lcnlor\·vr 1.1 tllfl"ore.tt rcl J.o:t: ot the rat. ln"aint 
(Vii) :·1,.toche"11Ct>~l ov,..~uotion of acetylcholinerterc.""e, 
r-acci.lie ::ehy~rot t:: ·tn.-e f.!'ld cyt.ochrolle ox id~~ e t~tivit1'• 
(v111) ·n.tre.rtr..~et.cJrnl ~ t..ucy of tho different 1-et 1on" ot the 
rat urPJ.rl in Ol"fLilO~·hor .Alt:~to-Jit~r.:t.orvor:-tox1cor-1r, 1n 
•nrt.icul~r, hy;u.>t.ht.~a.t1W' t h1.;k;C11Co. !,th.u·, cerebeJ..lWJ a .td 
• )1 .ul, cord. 
AND I4EtHO!:>f~ 
j.be orcar1opb0f' .;;t:wu.c COtl~JOUnd uE·ed 1n thU r t.ud7 war 
o10.di:lletb11 2t2-d1cblororift11 Phor'Yhete.dicblorvoe, at' alre&AI.r 
dercrtbe4 in 1ntrod.uot1QIQ ;to. 1.11. other ohe<Uonl.fr rpeciall7 
the P\IJJ'lderd sn~~le o~ n1M acid (gau aioobut;rric ac14 (CAliA), 
:.:aunne, · orlne, c:lycine, Lyr 1ne, Phef"O'lnlanine and Ar "sflr'UO Ac1tl) 
wel"e .vurcharo4 .tnm .\.D.n. (i>lt lancU. Jlonoa.fltnee ~ta:ldnM were 
,Jt.trehared doP:Ldne (.r-. :iorok, Cen&.lf\1)J nore;1~le;.h:rine a.'\4 
5-hy4roXytJ7Ptmlne ( figrta). Aoet)"lcbo11ne wu P\U'Oherett f?GI 
v.P. Chettt l-1rtit~w, :1ev Delhi. at!1er chemie~tt were ilUrchaf-'ecl 
tros a.:o.n., !'arabbai end ~ i!erck Cmrl1cnlr ( lnl't1a) ot &.'lal&r 
rrade. .All ~:l.arr double dirt.Wed vnter vaf' UPed in all the 
•~)f;triaente. 
Dilropropyl t:lu<QtOPbor'Pbate eM be LJl"EtL)aNd. by tbe 
aet1on ot PCX:l3 on 1t"opropanol.1 cblor11nttnr the rerultinl 
1n.teftlediate and convertin€ t.be 411Jto.,J!'Otlyl ohl.Ol'Oi)bor41bate b7 
::tetMV ot r<.idi\4!1 fluor1de. 
A. lr· o .. >ro;;a.nol ( dry) 
:J. .l!ho.., *>ho:rus oxychloride ( P0013) 
c. Cr.rbon tetrachloride 
o. ~ odium fluoride. 
'llitHa"'• 38.0 r4 (O.S' mol) dry 1~01)ni!JO:'lol. vu &Hed rlovly at 
3t1-3;GC to~ Q1 (o.$ ~) Poc13 in CCla,.• •ieaotton occurred v1Ul 
evolution of I£1 and WaF C0'11Plet.ed aner eta.."ldinc overni(h'• 
JO;.tOVeJ. ot the f'olVent \ltltiV t'"Od.UOed ):J."'Gt'f"UJ-8 bol.OW S0°C 88.ft 
1Popropyl dioblorophor ~,}bate wb1cb vat added t.o a ~t,ure ot lt2 m1 
(0.$$ -.1.) if'O~l"'PIL"ltll c:n4 15 {,.!! ( 1.75 mol) r<odi\&1 fluoride in dJ7 
beftlleM' or onrbon tetrn.ebl.oride, vi t.b rtirr1n& at r-'uob a rate tbct 
ib• t•.a:t'e:ratu.:re vu md.ntein.o4 at a.;..so0c. t"bereatter, it. vo.~ 
retluxed tor half an hour vbile ~ttrr1n&. nt1ro4)ro~)y1 t1uonp*-
pbate (XXXVI) S'S t• war tb\u: obWned. Xbe rer1uenoe ot roaotiorw 
if!' r·bown in ~ cneme • 13. 
. 
~<--- \SO- C3 H70H +NaF 
SCHEME-l~ 
Co\lr:".uop: OI!Pbat.u are the cor.ti)OWldr hevi.."l( the pboftphate 
nucleuP- a.'ld eoumurin u a tide ltnka,;e. they can be eynt.hetriaM 
b7 the aotion ot phoflpho~ ;ent,acctide "ilitb i'~nl.debyde anct 
ccm:-anr1n in the .;rerence of a rolvent. The ~yntherir 1t 
aoQOI.'GPlt~hed as touov, 
1. Phor;>hoi"'US penta oxide P2os 
a. Foroaldctby4e ealution 
3. lt-bydrar~ 
a.. t4ethyl aloobel 
'}. Chloro.foN 
6. r-olvent. ethfW 
1. Abf"alute aloobol 
al!~ifli• 1.1t-2 p ( 1 aole) i 2os var taku 1n a tbne lle0ke4 round 
bottom nark placed on 1ce. lo this wu a4de4 1.62 £:1 ( 1 de) 
lt-hy~ow:--.rtn dirsolved in 10 a1 nethartol. drop by drOP 1"0 u 
to '!Ut1tttein tbe reaot.10tl f.!t room te=Jerat.un. l'berea.tter 1 rd. 
( 1 oale) t~4cbTde r·ol·lltion war added dropv.lfle9 takine oa.N 
that the t.e~.leratu.re d14 not rif!e. Th:le c1Xture wu 4Vrolve4 
1n ;:setha'lol an4 war r t.ore4 overntcht b7 tlttlna a drying tube to 
the nark. !fat ~or~, a vbite l)recd.pitate vu obtained vb1ob 
~ tou.nd. b7 lLC to c~ut ot ttt. reeotiorl p~tuot (XXXVII) 
contamin•te4 w1tb rome ..._hydrat~ the •t.antna at811.al. 
t e varat.1on Yat' attocted by toking u.P i.n t be crude product the 
~'letha.J101 1n whioh tbe t>h«vhate ert.en di~P.olvcd. at roca tem:a>•atura 
VhUe .._bydJtc:a;y~n was t ;~aritlgl.J' rolu.ble. F\Arther puritioa. 
t1on vu atteot.ed tty Cl",Yfftalluat1on vh1cb rave the phorphete ~P. 
102-1£Jt.0 ..,.. rhovn in fobe• • 1lt-. 
SGHEtvl E -14 
Two hu:ldred fl.nd t1tty male llbino l"tJ.ta ot Cbarler.?oeter 
ttrd.n veil bin~ 1;0.: 30 (: .n.) g, obtained ~ centl'el anioel 
houre, J.H. Mediccl College, A.J.u., PJ.il·~f.U'b, Central ~ Jerearclt 
In"'titate an4 I.T.u.c. calon,y (Lueltnw), were Wte4 1A \.Me r>t~. 
TMr vere !~Nit ted tree &Ccet't! to pellet die' ( nw L<rrer Labol'at017 
1~, India) and ta~ water u;.lt.o the tioe of ex<~rim&nt. J.1w 
pellet cca~0!"1t1on corre~ pon:ied vitb the nutr1t.1on.sl rt.~ 
re~i1ded '>7 tbe u. f. :to.t.ional _,,eneorch COtL."lCU •r Publ. t.oatioft 
1o. 9901 e!lt1\l.e4 "!futr1t.io14\l '""8T.J1re'1t1ntr ot Laborat017 .1\ni!nal•"• 
The •a.>er1•n\al• and •cO!lti"Cl' t~rou.Je co:·lrlcted of e.qual number 
ot anJ:aal~. Uach trotlP UI"Wl. 17 c~:rired ot 10 rate, owen at 
ra'1dOI'It but. no occv1on lerr tba.-1 6 aaJ:1r~f wo:"e ur-ed for a g1.,. 
ox,,_. iment. Illumination 1r1 the colony room va.r !lU!l\aine4 • a 
rc~ ot 12 b lifbt. 12 b da:rk. 
DS.cbloM•Of!! ( ODVPJ 010.U~tft11, 2t2-d1c~.l.orcwlnyl PbOf!PhaM ""' 
:hrraR 100 tr!1 Puri\7, 96.13) var obtained trcn C1be. Gel£7 India Ltd. 
ortonotih~phate 4lrF-olved 1n nort:lal !'aline and the raw ot tbe 
experi.H~ttal t:l'OUP were i,1Jacto4 uitb aq!J80l.18 rolution ot orga,no.. 
vhor~hate 1ntra~r1~oneall7 in a dore ot o.6, 1.S nn4 J.O ~ 
body veJ.t ht dcd.17 fOI' 3-1S clQ't. :.be eontral r rOUP ot e.nJ..rlal! ven 
treated 1n an 1dent10t.ll ~"lrter lt1th equal vol.r.utr ot &>hyr1oloticr:l. 
saline. 
Xhe ~otor activ1t7 wtU" recorded on two .tVW'aez ActiVity 
t~o\erP (LK&.FJU\Ml type nr .. (wectoa). ~ch nct1'V1t7 •ter whJ.cb vaa 
pread,3urtod to G''uel ro:ar 1t1v1t7, conr 1rtet1 or ra circular olecU.. 
m.&fJletic t1el.dc. I:C.t~h Pat vat )lut. 1n the JJ.eor!llarr eaee on top 
ot the tet.r. \Jben it er•re4 the clect.r<:not:letio tielct, a count 
vu ree~ on the Ani.':llel .. ltJC>Jl''1er which wu connected to the 
•'•• rhe total eou.'f'tt ot each :ainute vnr :Jrlnted. Xhe eoti'WitJ' 
~•ter v• placed in a ventllate4 round proot, l1£bte4 ehambel', riM 
10• s S• x lt•. l'be t4rn..JEttn~are ot tt-..e cr~a."1h<::r vne ~:e.vt oonrtani 
thrOU£hoUt tbe Cd:ycr~"'lent. •be ~"eaorder,. were ~laoed 1n a rei)arat.e 
r ~ld prt;hlt ei:m:.lbttr to avold ~u .• t.J.rb•IJ1ce to t.he rtAta. 
l\to rotwr ot ten rau eacb were ~.ken ror :rec0l'din8 the 
motor aot1v1t7• f.ne fi"O'&W r.ened at control und Vat' 1tJJeote4 
de.1l7 v1th ;_;;.2 ml/100 t= bOd7 vQ.rbt _vbytial.Q£ .tool ~al.itle 1.9. 
thO other grouP var atltd •. Uf!t.erod the F. tWe vola. ot diclllonoe 
(3 t¥/kr l~ ur>if~bt) da1lT ror 10 dqe. Tt-.re rJotor aot1Yit7 waa 
roeorded eo.ch d.a7 for tour bow't 1..'1 botb the ~. i'he two 
ehnn'lel~ or t.he Act1v1t.7 ~~eter!'! voroe edjW!t.od on different 
re:.1r1tiv1t1er ro t~2et one chn~iA~ reeor4ed otlly' the crorr- wwemeov 
n.tld t.be other t.be t~ :noveoant.a. ~be difference ot \he two 
F' hoved t.be record ot the rtsw nove·lf!lnte. 
l"he a.:,J jf.U"at.ur .JF04 tor t.be 10t'on :?.teld 7est.• vat rl.~Uar 
to t 1 t-.t U"'t"td by !-Ollnnd "-"ld fu)ta ( 1966 ). drietly it conrirte4 ot 
a ei.rc:.zlr!r o..>on are·1a. 'tltlrle uP ot wood "laar . :.rinc 32 f tocher tn 
,11f1.'30tor, e 1cl«ed. by n wnll 12 t 1nc~;10~ hifb. The noor, vtd.cb 
had a voodon • urrnce, vGr '1arl<ed wt in three concentric clftln 
divided into reg .. 1t· !'\te ~Y liacr r"a~i ~ting !"r011 tho eetttre. l'he 
l~~t.i.I'Jf ~;rovidcd 2S tlOOJl unit A ot e.~~ rOI'i."lstely ee:;:ual r1~• nod 
vcro urad to ecore the a:~bulntion. ot the Ml.~~~,. owirlf a:rou.."ld 1A 
t.be arona aurJAt: the te~'• ln tt:o 'O;.Jon ,...1t.ld Jf!!'t' two ty~ ot 
rtJ.auli wore pre-"'CHtttul to the r~ta~wl.r 1 lh1\e aoi•e vitb lA lft~ltlf 
\ 
') 
ot 78 d'fJ ( d.et. I:tten' it3' o.0002 dy.:'leF/cm•) Vtlf' ~l'(H S!lted b7 
o orcll.lnt.ar throut:h lf. loud,.. ,,.lt1wa:rr. :,..if) li: ht of the 
iat.o.r·it.y ot 16; toot • cr~.t11ll~r vnr )rod<JC(Hl JY !our .t~hoto­
f r~hic .la:l "~"• -~ tl'"'!'1"'li..!Ccrtt : larr rcroen c v~lOf'Cd the 
areaa 0:1 811 the r-ide~:, tbe fron ··1Je hnv1nt: a tla!- s door 
t!lrVUt h •1hich tbc 'u.>joct W:l,.. t1laccd 1.1 t.oo n.re"ln n-1d the 
i.·ave~: .tret~.;r obrl\•rvou Lhe rfJ.t Utlder tc" t. A"llnlntion, 
reari•l( ;,'1•! proor'1.1.ar ~~~ ,.lonr~t vrrre recorded hy a three 
cba 'Ulel hand O~:r:-.tt"td COU:ltcr. 'i.be a~bul::tion rcr ~>on.re 
,ta• •e{"'i"K'd Cl' a '.'c.ll;;;i~ ~~ound' rcore drrivod rro·1 the 
\lith l.he "'Ll,).•f.k""t. of t.he ;1J& ·.n.J.l :..nd t.uo tor rt.~.<~ldii)(; 
lt.l.tho;Jt t.bt· "~)_Jort. .~:'l"Ct:r'.i~ re ... 4iO'lt'e vae- .. ~ctcr:.'lined 
by the ~tu."l:lCr of tu-~r ;.be tt.11::lel ~cratched 1ts ttteo 
by fore lil:1bs. ..~fee, 1.. ion r c ~e ~m.r the ::ttr1bcr ot faecal 
bolwcr :le:JO~ 1l;,t.·d ay "...he LJli ,aJ. on the floor durint the te~t. 
lhe o:r,,.ri"'lCntcl. ~le~·~n !'or •v..;c'1. : ... ic'ld .,.A.-t' 
conpr1,..cc of tuo rrou)'" of te:t r~ts oaeh. 1l1Chlorvor ''nr 
t.oflf.la.lly ( 1.1>.) dnUy for 10 conrec:1t1'we ciar.- to rrou.> 1. 
rol'lCurro 1tly, t.oo rr"Je vola.-oo ut ;byr-1olot 1cn1 ~f'li'lG 
va"" r; ... ·:tin.i .. ·tered 1.}. to rnt,.. or i.ro~ 2. ;\n abror)t.ion 
.. •cr1od or 1$ !:111!..1t4lr ,iQf tillvv· ... d in t.he htr:l'le cnr;e be tore 
dnilY for 2 ~:tinuter nnct too a;.tbulnt1o:lt reorinf, vreen.itl£ 
and ·Jerecat1on rcore wa~ recorded. 
brain,. r~ld cervJ.cal r ~1nr.J. cord were ;.--e . .:lUV(Jd ra}l.dl.)' and 
blotted Otl filter .. 'a~•r. •'be ·.>rn1r)F 1HU'c di.~"~ected out in 
a ecU.d room ~1t a WlllArh\.<J.re ot 10 ..;t 2"<: iatot eorebrrJ. 
he;'l!it ~lhere, core~.>e.i.~U.Jl a.*ld ure.in : to:::1 ar ~ h~ 1.:1 ;.-·il. l,. 
a:1d uoii hed t.o t.bc "lfHl.rert :U..iit:r&n oa a ulect.ricv~ 
bnlnnce nnd rc~,Jal'tU.oly h~'10f'C!lized .t'ar 1.il& bioctt..Jiccl. 
a1alyrir. 
'l'he activity or aeetylcholine*'tt:rr~ .. e wer a!'r-nyed at 
37"c accorr111r, to the ;1nthod ot Uertri..rt ( 1t)lt9 ). It war 
ex~>re" rod ar ;u ·1olor acetylcholine bydrolyr-ctVra trcrb 
tirrue/hr. Ihe follou1nr ronaentf'" wore re Jtired ror thil' 
!'lethodt 
Fl£• a. a J18€rDDat1c re£)rere~lto.tion ot plooe ot 
d1r~eot1on of cerebral hem1r~t~re, cer,bellua 
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1) iD'JJrMtla&Qit 2 M - Z~draxyla.Une hydrOchloride 
.t)ropare4 in d1~t1lled water a.t'ld r bollld ~• rtore4 
1n cold. 
3) AGII .~a.\MW.M• Coocentrat&4 It:l ( ~-p. tr. '• t8) 
diluted ~titb ;', )flt-te by vOlu:~e ot voter. 
t.,) DElH RtA•WI• 0.31 Per-rio eblortd• Ct<~3 , 6 uao> 
A)re;a:Nd. -1n o. 1 • ~l.l~l. 
S> iM.UK rubf\ratat Aeet7loholine hydrochloride, 
o.olJ. M (C.763) P/100 l!tl d1~t:.tlle4 vater) 1s dilut.ecl 
10 times in o. c6 ~4 Ph or ~>hate hu.tfer (pH 1. 2) an4 
~tored in re trir ernt.or. 
6) ?bQePh&tl• AMtttr• (0.1Mt PB s.o>. '1+.1111. ot o.u 
"I":.!Ilf'l. war a44e4 to S.3 Ill ot rt~Pq._ and dilute4 to 
a totnl ot 200 Jl1 v1tb !.li~t.W.e4 vaM~t. 
1 > lw.Ji,..3.Rfki~J:l.e&rw E2Wf scua :,l~:.tlliA& nydi·oxyl,. 
at~J.ne rene ent wmr .•rc)ared trer hl7 :Jeto.re ..a.!e bJ' 
!:liXl.ni equal valu.;1Ct ot reflt;,ent 1 and .a. :&:be :.U.xtun 
VaP kev~ tor ai»at 3 hours at rooea te:l,Jer&\ure 
oeton wed. 
b,i 
< 1) ! t&'JdPrMIUW Q' M'U~QQQ\i.Qis .he ~tt'ndnl"4 rQlu.tiOft ot 
different o~1eentrn trion ot 8Qetylehol1l18 in p~ t~hate butt• 
vn~ ;re.;a.red, then v.1 - 1.0 11l ot rta1do.:"cl rol11t10n ot 
acotylcholi.rlo aocordi.l8 w t.be co~lCent.Jil:.'ltioo wore teke.n and 
.~e 1t P.lVto 1.0 Ell v1tb ph~...>hat.e :;u.rter. M4 ~.o 111 ot 
a.l.:.aline-b)"t'ii'oxyann.e ro-..e.t.t. ,.\fter o:w ~l..t\4 tbe PB ot 
t.iat u~aot.ion .Jixtare v~ or~.nt. t.o 1.2 .t 0.2 ·.d.Lh 1.0 ml 
ot acid rQl..d,J.on.. '.Lhen 6 mJ. or rerric ehlor14e rol..lt1on 
var a4ded t.o eaob tube. A .vur,.;le oJtoVJl colour develove4 
vlu.o;.~ war r$ad ut ~"' ~ •»& rra..,.ot war .r~ot&.e4 on dJ.rterent 
cOtlOetu.rc.tJ.cwl ot acetrlci~oline a£ai.u-t too o .... ticcl d.e:trit,.. 
(11) Atc:u: at &Gillllbsi"aac•wr•• Aa1 ,61,. were d1v1de4 1nio tour 
r r~r. ( roup 1, 2 a.'l.d 3 eont it t.inr ot 10 rats eaeb1 vere 
&.d::11~"•irtora4 dicblorvos in a ~o of o.6, 1. S and. 3.0 lt£/kl 
bOt\7 weli ht. 1 • .v. rc~ ~ ect1v~ drdl7 tor 1Q c~a7r. l1le rour*h 
ero~.t I C•) 1l)rirej ot 15 ~.~at.s rerv'I.:!J u a CO>'ltrol nnd VM 
OOf'lcurrc·>.t.ly 1rtjected '.;itb cl~ vOJ..,...-:c~ ;::t ._Jt1;rt1al.Jt:1eal 
"'aline. 1.be L.1i::l~~r vere ~.:oen.~$it.:-.. ~d .~~ t!Joir br<..in a.t14 
c0rv1ca1 r- .d . .: ol c .,~rd vn.r uir FecteJ o1.1t into ceharal 
rubrtr~'•· Incubn.t.vd \..be euction ._ti.xt~Al'e at 37~ ror 
1' minute. Arter 1,1Cl.lbt~t.1on au\led 2.0 tO. or a:L~alw 
by<lxaal7Uiue Nt.E!.Oid,t (.£1811 thG vH of the r-eACtion aJ:Itt.tre 
wu br(N( bt to 1.2..! o.a ~1itb 1.0 t11 or acid Pol-lt.ice. In 
tbe added 6 tdl vf col(J:.Jrl'tf reagent ( Cerr1e chloride roJ.• 
tion.). h ~ur~;le-~rOV.'l culu!.A.r vnr· .:,et'elo.-led lthich wnf" read 
at :1+0 rw.. lt t:.e o Wf.lt at&Y tu.:a!)1Q.ity 1:·1 the ~l11ttu.,_ 
eeotr i~ e :!.t and t. .. en l"Ct\4. :r~:o rn:..e ot ncetylcbali.-'18 
bydrolyrod vnP colc..U.nt.ed trw t-he ~tak<lt.\r4 c~ou.•ve. 
All the a.:'11no acids ve1.~e e!!t1·:.ated accorditl£ to \be ,t-~&~41' 
chJ>OmatOf'ftWllY .;JctbOd ut A111!4>ara•e ( 1~) n..'1d tho ve.luer ot each 
u~"\o acidr v~ culcule.te4 hy t..bo E"ta 'l.d&rd curve ot euob a.Un.o ac14 
1nd1 v1duall1. 
~ tr.a<Jtt<Ja,;lltJp.1 at lw ... Q ..... • tt.n.·lderd f'olut ionr of ditferent 
concentrnt1~l ut am.iclO acid w-. .~re,.;o.l·~..t and ar .. .J.ia4 to the \.fbat.r.JU 
tUtor rheet. •o.1 rize 10•• :r 111tt for o~ ro,mtotrns.Jh,- end run tor 
18 1Jo:Jr8 ill a c .. :: ;)!.~.4.ot r~b,l Cut!::t:;er in the ttalvent ( Jutanolt 
f.lu.c1al acotie acL.l ~:.z~u iJ:J ttater i:l ~k~ ra1-l.O •Jf lt.a1s1) t yr t~"'­
Arter 11:; l&OUrG t.tiO .f1J.t\:r • lJ<it:t ve! tn.~:on ~.-t ,;. 1a JI•1c4 i~1 c.U. 
It vet r ¥ra.te4 vi~b nitlh:;dri.::l n:al--tt 1oR, r .;ot. vf oaoh 1aJivi.1..1Gl 
•1;1Cf acid Wa!' ~V(..:lv ... 0\1 .i"hitl ,;J.-lJ.' ~1. hu.JZ~". .~.be r ~otted ~tlrt WP 
ta. .. otl. oat vf t.he f1lter '"(MJet ~J.H.l ,lJ.srolvod itl!) ·Jl (.:J::.. vntor t~nd 
ab1lulute alcohol 1t1) by t}at.ti:lt ~:ur 1;.-15 ~lUte in c. boil.J.ag 
water bat.b. lt:wt o~t1 til ..w t' 1t;v ww .~-·cud, at. 66u.?.AJ .'W i:l tarladFr 
('•pe~tQl ( w. C.el'~) r .. 4otro_v!loto.let.e.r. J.he travh ot• eacb MJ.no •14 
war J>lotted. Vnlu.ef' ot oacb GBino acid 14 control tu-14 •4-.JG.t'i. 
1ent.el rl'O\IP were caloulatect b7 tbe f't&:ld.nz4 o..a""Ve. 
AlliE .at ilDtllrG9 Afiidlt lhe follO"vJiQi .rearcnta are rrr:\lired t• the 
•~· t1:ta Uotl ot ami HJ ~1dr 1 
1. o.o1 ~~ ;, droohlorio •~14 (A.-ml.ar £ rnde) 
2. Ab."'~olate alcohol (Pure) (A-n~lar rrade) 
3. 75,_, i ~byl alcohol ( .Arwle.r grade) 
1+. :1etbyl alcohol ( lmelar f rede) 
s. Cbl.orol''ona (A7lalar ~l•) 
6. 'i1nhYdl'int o. ;, ~ rCll,~t1on of ninhydrin 1n 95,\• ehtyl 
nleoJ.,ol ... 
1. :). ~:~. later, ahMolute alcohol ·~at are ot ratio 1t1. 
A:l1·'lalr- were divided 1.-"lto tvo t~• ot 1S ra\a oecb. 
nn~r ot r rwp 1 1n.j ected crgano,O)hotsphat.._dicblcrvoe 3 Q£/k£ boq 
veil bt J.ot.r~.l8r1t.oneally daU.v tor 15 day•• 1he rrotll> 2n4 Ntl'ft4 
u a oo.ltrol. nrtd recie"fCd equal val~ ot r~hyt!oloeica'll taline 
1.p. conc:m.rt·c'ltly. :the 3t11 )aJ.r ve:"'e 1ec~itr~tod att.er 1S d.Q.JI 
a.."ld their brairm and oenicr:J. t';i:lftl. cor" were ~'~aved. The 
'bra.1nfl were d1F•eet()d t·\tOt e~N:br~l ! e'!li" 'li'Wlret eercb&lltl!:l a!lCl 
brain rterJ in a cold roc., veifbe4 to the '!eal'ert rnlltrraa on 
an eleot.r1cel. balanee f'f\4 vere hO"'!Of e'n.ised in 80~ el)11J.o4 ethf.l 
alcohol. 'l:he ~More"\ates 'tfere tre~tcd ae<nrd1'1e to the ncttod 
or Avn~J&ra ( 1<)1+JJ) tO"r th., ""'t1 'lP.tion o~ troe e:·d.'1o nc14t.t. 
~OW1'1i tt<tor.,·e to~ en hour on 1ce1 the hO""~ t··utter were 
centrif'Qrod al 161 000 E at o0c 011 th" ! ·ter-w.t1cna1 ile.t'P!poratM 
ultraoent~ture tor 10 ~1n~tos. The ~rec1~1tate ~ varhe4 wi_. 
J.S m1 etbTl aloobal n.~ t..no ~ ...i,!Jer.natu. 1t. WaF na,;or~.te4 to ~r~: 
on t.be water ba\b •• ?0.90°c. ~o the .rt.u~iuu.o wu a&le4 1 !Dl 
t!i,t"t.il.lvd water, 2 :ll ·~thy~ tllooik)l nad 2 ~!ll ot".lorotorrn a.."ki t.be 
roc\Jlt~lt oal...+.tion ce.~t.r L~.od .. a elia1c~~ centritur:e tor 20 
t'l~nut.es. 4be r·t.t,)!;;r~lattl.!lt. Vtlf' obtn1n~td -whiob \tar ro~,lied to 
ch~t.or.rn.rih1c .·c..:.,er !t!" ':'eco·. •o1dod ay 1\V~\)al'a ( 19'f.9) and tbe 
k 1lOWn rt.an4ar4 n.:llf1o acid •"ol.ition vere ;laced on the ,._. rbeet 
tor fQ!'t.:er ~ o.,n:.rat1o,"l by .-:~.:cor ·.;·'.rl.} .. :~·.t.or~>hy i, the ra~ t'Q\vent 
at WJM 1a ~w: e vt ~!t,c_ ~durd13atio:) vr L.-:u.· .. o !'1C1d!!. ':.:'ho vnlue ot 
Ef"t1';lat.1on. ot 4ovat.na• ~101·ea>1~~hrioe and '-h1'drCJtytryp. 
tmtne .war dooe acoord.i!ll to the ·•tho4 ot Welch tt::td ·;nlcb ( 1969). 
1) Oeili2~rbil var wnr~!d ,,:ith one t.1ftb VGlUM ot 1:l !la01ft 
then vitb 1 ii...Cl v tiercri~d elY ! ;:'1oro c.'&J t.11.'1 ( 195'8). 
2) As:Jitlr1!4 ( !'luO!lo"wJtt'f"iC rrade) war ur-od '\dtbot.tt turtbU 
r>ttr1t1cnt10A. 
3) 4~8 tb."U ~~ Q'.£ VC" 170: ''N.1t\ U~h c ~'"·t·.u.-ntC"d rolutit:n ot 
"'er q~ to "'ttrlove aoe ~-,ulpt.ed ,)a~ ides and f'.JbBeqLtttr•U, 
"'ith t.latlllod vat.e.r 'o t'O".Aove t.hc Fat. 'it.• 
it) f~iQiritlf&l llaltll (':i.;' :{; pi! 7.3; • ?7 ~ ot ,f".'J H 
NaaBPCi. was adrlttd to 23 ol. ot ~. S :4 K~?q._. 
~) r~b:ris;tat:JtmOI vn.,. dir t.i.:.lod. rctd r '--01'04 il\ a clark 
bottle 1n t.he cold. 
6) A;slt&• t&UN (2 :iJ pit 6.t) .... 2 il acetic ac1cl vns 
(4JJttt1.od ~.itb 2 :; .... ,4au!! to a t) .. : 6.:. 
7) 4;94&.01 ~Ql,ij\t,•, 0.1 n IOt11ne ( 3.1?S p) vnr d1Jrol.vecl 
1n dirtillocl vater oontnWns 12.:; t£Zll .4al, dUute4 to 
tl'C :4 c td ~ t o.t~d 1:1 a dark bottle in t.he cOld. 
8) ;~~ ~h1Qil'J.tUIU "•1 ~t, 'J~r 2o3.Sfl.20 (6.2 ra> vu 
Urrolve« S.n. ~rtUled. water, raaU. to 250 111, and ~tt.ored 
1n a ~at bot Ue in t.t1e col4. 
9) l:l2'ti"& 101. ( ual ,. thy1e!Wt~1and.ne tetft..uetate ttif'od11D 
rnl.t ( 10 r,m) v~r r!1,.t'Glved in dir\Uled water witb 
heati.ne c..'ld dU11te to 10:~, r.21. 
10) .tJkAl'- c\ll.U&tLmA fAlVriliD• u"2r~.1~o f12.6 am> 
ve.r d.it' r ol:vad 1n 2; a1 ot 10;; l~MA and dilut.od to 2SO Ill 
u!tb $. ·y :!e. CU. 
11) Ali&lW 1112ZlaU ta&4la\lw:liQICa,lldat la\MlUI• 1~ 
tel7 bc·:'ore 'Wiet G.!'COJ''!>10 Mid (200 t!ll) VAF direuJ."" lft 
~1.;; '.!31 -~. ,:'1 ; - rt:l, f.il ~ ad od t.o 22. ~ '11 1C u • t:aOH 
ccntni'li(lf' ;-,.; "11 rod1rt1llcr'i ~t!'!vl~nedift'11ne. rtnM 
tbe .. ol.:t1on war very vUOO\lrt 1\ vv necee,_,. to m1s 
1 t t.horo'"'l.: hl7. 
12) I&U~i' ;s•.~ .. t.....'li:~t ::r.:,''l'"]tJ'1tr.,ted rc1 ~.,d 1lac1e1 
acot.ic oo1d were mJ..."fe4 1n a 1 t 1 rnt1o. 
1)) (t:"~f& ~J.G :'Jh1Q.. ';.~,..k~l ..:_.: : •. :!.L;.cly '-)('for·~ ·.r~, 1CC, Ill 
c~··..:or Jie ~"!!d ,,~..... ii'"tol.vtod in 1\~ ml i''.01 ~r - IJ.:'l. 
.Ul c:)t'":i~o.lr' vor.c :·ear cnt ~·redo. .oft[ er.tt~ nnd di~tilled. 
vater wore tt~rcd in. !xrrd Llnr~ botUcr ':itb rJ.arr rtoi:t;err, 
,... i.."lco tl~r):rerc('Flt oontn:-t!.nn:rt.f! ttl!'e lea~-:~1e-d troo!l )lnrtic a"ld 
NbboP t-to.~ :ora. , :lnt rw:r:re lf~~ ke:1t ~e.Jarnt.e t't'a! thnt. U.Ped 
1n otbctt )roae(~~Aret nttor thoro.1£h ve'"hL1f: it Waf! 1'1"l"e4 
ahaurtivPl:r vith t-.'-.:1 \>~a tor c 'ld t.hcn t:1th ~ lsrs-d1r\Uled 'lftJter. 
ClG!"'f'"•"'tO)c'•!'ed bottle! !"1f:ed 30,60 ft!'tl'\ 125' lll, rl&!l"r' l)ipette 
a~ other cla~"·wnre ot coMl!lf rrftde were ured for O!lttraot10A 
~.ta.aa~~:sU&atriRD &013 a,ovvz w .;aam~"· g[ ~~· rtoet 
~~"'l"t"o~ ""f ,""'.A"1•""' ,,,. ....... ,1 '""' ;h ..... .c.,.ft ., ..... r: ,..,. .. ,,,..,_~_........,.> ... __ ._ 
'"'"' ""II\ OioOfO """ ¥' ........ f"*".a. -..-:- .... ..,..J;'It..;.. ~•\_;.~lwiil, ·~ ........ J .. ...._,_~ 'i.,.-...i-at.lt ~· .. ;r~-t4.~J'"•tl"- ~.... 
were ,i)re~~ <-..re' ill c • 01 ~!.It:'l :!'t n eo·-.ce 1t rr. tion ot 100 jt1C/r4 ot 
the tree bf.l!' e. they wore r-t. OJ."'f.l'cl 1n t.he eQJ.tl fer u.i>to one month. 
on the <!tq ot ':..l!'e, tho t\ock rolutiontr of DA, m nnd ;.m were 
diluted ~:ith 0.01 :J.JJ.:l to vorkine; &tarldardl' ba:vL.11 e.. eoneentn. 
t1on ot 1 f'/1fil• T~e11 10 o:t each ot the DA an4 s-m workint. 
..-tandr~rd ... n<1d 5 ol or 'TB ~-'ori:1!lf rta.tlthirde 'Vc!'e dUuted 
tq·ether t.o 5'0 a! with ''.01 !! rm. to ~,btr~1~4 a "r'ta'1d~...rd ~ 
rolution• eo!tt~in1!1(' 1N) r •p'f 200 Ut.' tV~ ~tld ~ 'UC !).f!T/al. 
't'en c:o1trol rnt~ brr:t~!~ nnct r :>1"1al cord were f\1rr-ecte4 
out. 1rt t"lr- '(f'Ot"~ tti"" ··c\et~i! i. "!to t !"rt'e ."~"'..rtnr cere~r"'n, oorc. 
bell~ ".,,..{ hr,.il'l r·ter-1, tJtl'\d ~neb .'tu-t )~.~cled 1.tdiv1dunlly t·"ld 
ho qc 1i,;od 1'1 8 ::11 r.>f ("'.01'",.J!Cl. 'he ~ f)f' thtr ~v; 1ore:tate 
wnf' tl4lded to oneh f:Jt P :lOttlN· ( "'8 ~nrntt1ly ~or c:- ch 1gt) 
C0!'1ttt1"'lint, 25' ~ n-buta~ol :n:l 4 f''l't 'Ta:!l. "~.tO of t~erC\ t1rA~e 
r&."lli)le• 'tiC""tt cnrr1od thro.Afh the Cd'tro.ot1on ~rocetitJre v1tbo.a' 
ad~ r t.a .• d;.trdJ t.he o~.;ut•r. uo:e lo;rG . .J;: .• :od as. i;lter ~ r ... a:td&r4 
by a. .. hl.Lll o.!), 1.0 and 1.;; :nl. or t.ho "st~nd: . .rd e.::l1:18 rolutioa"' 
to dl.Wlle:'t.e hottJ.er. 
;o, 1·~0, 1;c ;ur tor ·~-
.l1t~ r .nl ~-t:~ ,d:.:.rd e.;vered tr~ rtt.""JCO ot 
~h.o !Ttl'lfB of 1:.0, 20C and 30C ug t« 
)A nnd S.lll'• 
c.c1 ::..:~::1 to 
.aeb bo1.. tle r. ceived o.1 ml 10.'" :: .. r.l.tt ~!ld e:to~b 
~~~t:~ n totnl voll-:l& ot 3.1 !ll, ond tbe i~tt<lrnel 
~'t~ttd:rrd were too·1 ex:r:1ot.oJ exactly 0!' the ~t.:~r 1lrd'1 ea:.'l..>let. 
:mpl1C::'te : (:~ r;nt bla.;;. r. ev , t::-,1;•1,-ii o ~1 ?~'l a ~{; :'."JT .. ".. were r.-.lro 
G.i 
For s·talJ.k:rU:Lzt.tlu:·~ vf .. lU toa 1l..ua9 . 'C 1r..rcct t~le flOlJtio:"'. 0: tl1fterent 
eonoontration (200 • 300 jUC)/W.. r ol t101.1 were tnl':en 1'1 different 
tert ttl!» ru .. :lf: itlC 1..'1 val~ tr<n ' .1 - 1.0, 'l~:e it u;)to 1. ~ ml and 
carried \bo oal.il"o ~roou .... .J.t~et £01" f".laor«.tet.r1e . :l0lyt-1r. X e 
nuororcel:'le vw l"eud ut. diftorent cxc1t.u.t10l\ler~ion. l.rJe 
rtcnd~~rd eurvf"!" or ea.t}b ~toa:uine Wl1r ")lotte4. ral~!" ot oacb 
r;-;~110. :.. ~ { : .. • i .:.J. • ·~c::_·e .'ac .. - t"t.' t~ r~rtcr 3, ~~. 7 ::- Aa 1·:: 6.··v end 
their cerohrnl f'ltr .1"" •. :1e1"'et ,:(lt ot)o~ J:.t'J, br:- itl ~ 1 e.::t L!ld cot"'V!cal 
...... l 
I i 
tt.Pinal cord wen hJ1dl7 Uitu.oted out in a cold room at a M!n;era. 
ture ot 10 .t 2°c. They were veirtod to the earefl't. !d.ll1arem eJld 
wen l!le.varatal7 hornot;t.Jli~ed. 
l;I'WMII&• tart~ ot t.ho br ,J..:l n.nd r..,1nal cord vere hcr1oce!lise4 
tA 1.5' &1. ice cold o.o1n IICl to vbicb 0.1 t'!ll 107$ rotA had o.ea. 
844~:4. the bo~lO{'ettate, f"olloved by a 1.S n1 rtn.oe ot c.o1u BCl, 
vat' added to ;:' :31 n-b'.ltnn.ol in a 60 ml t lOI:r-rto§,)Jered ootUe 
co,:tdninc 4 e;m ?iaCl.. J:'he bOttler vere shcken tor 10 oinute£~ on 
a rec1Jrooat1~ ehaite,. at. about 2;o excu:rn1onr .. ~r :U..nute a..'14 
oontn~.a a't 3000 ~'•»•ta. J. .. or 8 m.1lwte in the cold. Tho butanol 
(2lt ~) var decanted into a 12S "ll. rlass-"'toppered bottle contaS..n. 
in, lf.O m1 n.hepttt..'le, 1.; o1 ot o.SM pH ?.3 ;;hor-~hnte butfer Vnf" 
added to the hc~ta.'le/but.a:·•ol mUturo1 t.he uot.tlefl" were f'hr4ten again 
tor 10 :tinute and centr1tute4 at 2000 r.v.m. for 8 minute tn t.be 
cold. At tb1e rtage, 1 t vat b,)ort.ru1t t!1at t.be pH ot the PhOf'Pbate 
butter not be ellovod to droP below 1.0, otherwise tbe rcooveJ7 ot 
':'lonoarJin.e war <..l'atel7 reduced. J!hof'~bete butter ( 1.; 1!1), vhiob 
1ncreared. r.Utbtlf in vol\mle due to vntv driven t"rorl the butaru4 
,l;the.Fe o.ft.OI' the addition ot he~tMe, w~ t.ra:vfut"e4 to a oleM 
30 %11 bot.il.e aac:l vas noidifia4 witb 3-Ii.!J:l to pH 3.S • &e..o. Ulen 
4}0 mJ. Of .PerOX1dO fr&e Other \IU a44ed nnd the bot. tlee 't!ElNI CflOlUNl 
tor to !'.d.n~Jte tl!ld centnfurod in the cola. Tt;ree o.~ m1 eJJ.quou 
ot the acid-aqueous layer ver.o t~en diJ.•ectl.y fl'o':l tt» tJottom or 
the ether extraction bottler ~-it.b a c.; l:a1 vol.u.':18tr1o .. >!Pet and 
wre ref't'tterate4. S.lfl vas ert1::wt.ed on tho en~ 407, where oe 
:m nnd l>A vere erti:mted on the follO'Wine d03'• The could be 
r.ately rtored over nil!;ht U.tlder retr1t oret1on. 
>->-• 
l --
ARKta•fsrJ.t AQI~ nll a The tluoroatne a·utlyr ir ot NE, nA Met 
s-m war oan'ied out on ''.e1rr· f,J-Octrotluwr«U~ter r-et '-P C (Cal1 
zebr, Hef't Ce~). 'l"be nuororr:oo::'iCO ot .-,onoam.rMMt vu reeorcle4 
on the tollowing aoitntton and ..S,er·1oa wtVe lengtt., 
lill:IR&awbliol• 133 add1ne; reagents at a...s tJ~eOO!\d 111tervele• \1.\lto 
60.1S samv-le could be anaJ.7:ed. t.ot:etner at einat U. tu:'~ rtM<lc.rU. 
One r-boul4 Wait fOX' ll-Jftai.UteJ..7 S .::Wlute 1~1tensJ. after f..be 
a441t10A or eacb roaae.nt to allov caapleUOA ot the react.1oa, 
alt.bou(;b tl1fhtJ..Y lonc.·or or tborter .-iGr104 tid not SM!D \o rlt!ke 
a r1G;l1f1cr-~t ditf'Lrence. to the o.;' Di1 ra:1-~.>le" colleot.e4 1A r.!l811 
te~t tUbev, tbe tollowiltf! were added in ordera o.s ml 2 M pli 6.8 
acetate butter, 0.1 ml Iodine $tol-lt1on. o.15' a1 0.1 N tt~r2o_,.~o 
1\i-td 0.2 Ill Glkalino Uoorbl0/etby'lened1a~1ne r.oluUon. Xhe lttrt 
re&{'e.nt Wfl ver.1 viJ·oQd ro it l11W't be tboroue;~ o.Ue4. ibe t1aa1 
Pamplo vol.UDe war. 1.a.; ml. X'be te1t tube rack \tU ;lacecl Wlde.r a 
tluorereent deelt la>l.P l:t'i.th tbe to.P ot the tube por;1Uoned aboUt 
~ 10 en ~:t the retleotor, flY 1:101 nu.ortJscerlce vas devel.o.a>e4 
w1tbin 3S r.d.mlt.e. nuorer-cence vnr. r&ad at g1Yet\ cxc1t.at10d/ 
P':'!i~e1on uriftr 2 ra rlita. 
.... ) 
( '• 
P8RR&Mt To tbe o. S m1 ~a:avle, tbe tollowlnf reagonte were adcled, 
at ; !d.nute 1tltcnelet "'• S !11 acetate hurte at, p!i 6.8; 0.1 ~ 
o.trt Iodine rolut1ont o.2 ml alkaliM rodJ:u.~ rult1te/EDTA roluUoa1 
a:ut o.2S 1'11 1a1 rlt.tciol aoet1o aoid/eonoe&'ltr&ted I~l re8€en.t. the 
tt~"ml ttn-·1Ple volume var 1.S Ill and .vn ve.r 3.8.1f..2. All the ter' 
tube!' vere placed 1n a :,ouw water batb for ItS Un.ute. Arter 
wh1ob thGT were allowed to eool at roaa \h~erature oetore readine. 
Fluon,ocnce var read at alven exc1t-nt100/etld.sr10ft lrV'1111 2 • 
rlitt Vitb1n one bour aft.el' de\felo.r~ment. 
5all1a11Jar1rlxi&t*"RI• To eacb of tbe o.s m1 tMP].e,, obtained, in the 
ctraoU.on Jrooedure, vat ad!ic4 1.; ml ot 6 s-au. one ra.'1ple war 
ae1dit1e4 e.t a time ancS 1u tluorerooaoe Vaf! roa4 vror&VUI' nt tl"fM 
ac1taU.QII/..U.ett1on urin£ 2 • rl1ts. 
nate ot 11P1d.verox1dat1on were crti"lnted acoordtnr to the 
10t..hod ot atl87 li M• ( 1t)67). 11\e follo'td.nt l't11lftulte were 
reqllirod tor tblf' met.bodt 
(1) P·1IJ a IQa 2.2368 f1l potu~1= chloride dlrrolved 14 
200 !11 double diDWled vat.er. 
(2) 1Cii UiiJ) &• 10 gm trt.chloroacetio ae14 ( 1'CA) vu 
dir sol:ve4 1n 100 m1 double dirt1Ued water. 
(3) Q.6Zi *16 UUll• 7h10barb1tvio acid (taA) var ~:rrept'ft4 
by 84~ two i)flllet ot "Odium hy,,r«r1de to 'lnke tbe 
uatfW al.4taline. 2-fhi~:"Jarbitun.o aei4 ('.l'BA) vM 
weirhed (0.67 em> n.."l4 IW!ded 1n al1~al1ne vater. TDA 
vnr 41f'~ol-.ed t"YY rlw f"tirritle and ~t·.ke it u,pto 100 a1 
Yitb dou.bl.e d1et1lled water. 
Aninalr veN d1v1<ied into tC'Il.lr rrou.,ls ot 10 rats cacb. 
Crou..J 1,2 a.~ 3 were a(~itlistc:red or£nno.Pho,~bate.d1cblorvoa 
3.0 mc/k&, 1.S :1£'/k.e cn4 o.6 -Jq bod7 wei(,bt retJect.1,.813 1.k>. 
da1l.7 te 10 ®y!. ;i.'he rrouP lt-tb ref"Vtttd a? a oontrol vntt rham. 
injected v1tb equal volumet~ ot i>b:n"1olorlcal t~i.rte 1.~. ooaou:t'ren. 
UT. lbe a lt:aalr were rute4 ovrt.rn1rbt (vitb water ad l1b1tua), 
raorit'ioed ~,7 deca.i>1tt~t.1on. nnd. their bl'n1nr, were tnlten ou't. lraift 
weF d1r· ~ ected out itltot cerebral bots1r ~here• oerebellta nnd 'bn1A 
rtem. All ~arte ot thll brnin were bomot ewed ( 10Y:t 1/V) ln eh1lle4 
o.15M potatt1uo ohlor1~. for &r-1117 ot lipid Perc»ri®t10ftt 1.0 Q.\ 
or bo JO£ ermtes were 1ncubeto4 at 37° .,;~; 1°c in e aet.abollc r baker 
( 120 rtr<Eev/min. 1 •~JJ.tt.ll:kt 1 e) ror 3 h~. Arter incu.b&.Uoo 
1 ll1 o~ tort iCA WI' added tor tbe vl"ectv1t.at1oa ot ~rotein. :rbe 
reaoUoA auture WOI' centn.fu{e4 at aoo ' to. 10 minuter:. on. 
1!11ll1litre ot t.be ~ear "~~rnat.an' 'W'U mJJut4 \i1th 1 a1 o.67;~ 
tbioberb1ll.U1.o ae14 Nld. 1 !11 d~e di~t.Ule4 vat.eJI'. Placed \be 
tert tUbe«'" 1n e boU111{, vv.tcJI' bath tor 10 uinu\et" • cooled rUld the 
abrorbtJJ\08 ot the coloaritl(: !"·olu.t1on w.r rea4 at 5'3S m. l'be rate 
ot 11.~,14 ~rcaida.U.on &'htrv~red nr n mole of ~onal-dehyde 
tormed/30 uout.ae u.rinf; est.1:'10t1on. coett1c1!tftt 1.56 x to; u 
detor1be4 b7 tltl.ey a' Q. ( 1961 ). 
r~aa 
X a 6 v.n. S 30 X 1000 X tOOO S 1000 X 3 X 2 
1. ~ X 100000 X 1000 X 190 
x • ..6. o.;). s- 10 
1." 
llfen\7 rata were d1 v14ed 111to two t.~ ot 10 each. nate 
ot f!'OU.P t ven adfd.ni~~:tond. tliohlonoe 3 me:/ks bod;r weirbt 1.P. 
dail7 tor 10 ~ n:1d equal Yolu.~ ot pb:yr1olor1cal ttali.f'le war 
concurrer'lt}7 in,3eot.e4 to the f!«teond fl'OUP• The &'lit'lnl.ET vera 
Pnoritieed by deca~1ttttion a.1d their brain wnl' Ur Meted out t~ 
the hid.ocherlionl dtnon.«>trnuon ot the following ~r•s a 
( 1) JiAI\DI..,.iDICbE&U• J.'he act 1vit7 ot acet71chaUne1'tera.re 
~ ~rvtro.tod hir-tocbe..nca.l.l.)r accord1..11 t.o the 'lethoct ot 
Koelle ( 19$1) vhieh vnr m0d1t1ed by Gomort ( 195'2). 
Clycirle 
~i~J£net:iwa chloride (l".gcl2.6 ~0) 
Maleic ao14 
lto~ ~laOH ralut10ft 












ftor&4 t.bo rolutioa. i.n retl'1.£erntor tor "' lenrr.t tbfte 
montbe. In tr1dt e the r>odiu.~ !"'ul)!'m e ,::18f' cr.rrtallu«l but. that 
doef' no\ atteote reruJ.t. 
D1P~olve4 20 111 acetyl thiocboline iodide in a tw drOP• 
ot distilled water end ~.,.ke 1t ~to 10 eO. vi'b .rtoak rolut1oa. 
1~1' tloat1lli t:rosan rect1om'!, 20-lO ;u ti.oick (cut witlt 
a fUTO\o.11 1310 it, telta, 'rl. Cert~aBl') were "Wtod tor tbe b1Pto-
cho~'dcal ~o.:1rt..rat.io..to1 of acetylcbal1:1er tern: e. 
- f'eot1onr vera 1neu.iJr..t.ed fer 4o r.linute~ at 310c in an 
1n.oubat1nr M41ura • 
• RinP-ed 14 2 or 3 charl& • ot P-atvat.ed aqUGOt.tl rOdiu:a 
tn.&l£w}ba\e rol.ation. 
.. Placed the aeeUon.a in Ulate ~ol"t..s.. ot 7e.U.ow 
~- ruJ...-tlide tOI' a miml\w. 
I,~ 
( U) "1.\aQbEM' SM;Uattt ~bo t~irtoehe::d.onl de.wnr.trat1on ot 01to. 
obl'"Gie oxiduse activit,- vae bated o.n the technique meatloned 
1n !'if,ma :.echnicel. JulleUn ;to. 18$ rev1red in :oee~bert 1973. 
Kit flo. 185-A co,'\ta~ the toll~ J'(:GgtHl.ttr VM obtt\ined 
trG'!1 fi.i f2a Cb~1cal co., rt. 1-ouit; (cr.~.:.. h 
• S.As:d.no-11 2,31lt.Xetrubydro(!ainal1Mt r:r~~~.e III ( r'toek 
··;o. 135'-2) • ;'O =c a~e va.:- d1.r~Ql.ve4 in r.S' :4 e\hMol 
and tbo retulto.nt. r-olut1on trnru··terrcd t.o a 125' m1 
1:ner.=o.rer flask. 
• Contents Of t'tlW O~:prul.e ( 1~ J1C} or ,P.A..,i?lodi.Pbon;vl • 
aatne were e.cld.ed o.nd swirled t,o dir r ol vect. 
.... 35' :111 d.i!'UJ.led water Vat' e.r14ed ( r-olu~1on becn.'18 cloud:r) 
end 15 m1 Iri.aa uutter ( l toot zro.1C6-74) vat uud tVl4 
rtaken ':ell• tbe ~ ;)J.:.:.tion var centrit'Uted and r'~Jcftlattu'l\ 
tlaid trnrvtened to a COiJlin Jar. 
• !·Sounted troeen ~eot1one of ditfere:'lt ~art.n of the l"a' 
brai.."l vera 1·noe.reed 1n t.biF o~Un ~ v and 1noubate4 a• 
l"'CCI t•~le::·nture tw 1S mlnutes. 
- r1ounted sect,ione were then t.ren~tened to ~UWt.hel' coplla 
Jar con\dn~ oobalt.fOS'Oalln rGlut1ort (Hear.ent.H). 
Chelatton.N..xatlon vv allovecl tor 1 hoG'. 
..... 
{ ' 
• ; oot1ow vere :'-OU.r1ted in (;l,.c~rol-CelaUtt (~"took ~to. 
CG-1, ; 1r :lll Cho:-tical Co. • : t. Lot11S). 
( 111) !·aca&ais 4.tkY>ka; 10111• lbe act1 v1 tr vnr detend.ned accord. 
1Q8 to t.he l'l(Jtbod der:toribed bJ D\lrpiva ( '1963>. ~ 
tloa.tlnf; troeen r-ect.iont~ 1 1S.20 ;u t.hi.ek (Cut with a Kryotoa 
1310 K, Letts, \J• c er'L'laltl') were incubated tC'il' 30 !d.t'n.ltee at 
37°C S.n an incutuat1ft£ =tedit.t'!l _.)NVat"etl u fw.loveda 
• rU.xed 2.5' m1 of ,.>hottJbat.e butt• (0.061-it PH 7.lt.) wit.b 
o.3 ml oob('J.t chloride (c:.SM) and tUtoJ:'Gd. ott tbe 
preeik)itet.e. 
• Added .;;.S ml tr·.>di..U cu.ccJ.nate (O.Zt) rolut1on, o.OS 111 
CaC12 ralu.Ucm (0.3JM), O.S' t\1 ~0., (0.06M)1 f').lt- Ill 
Alt."l3 ~alution (o.ot-t) ant 2.S m1 Wl~ '"olt~tlon (1 !II 
11~ji r ul \ .. ...er Oll. ) • 
- ·"dju.."~toa. the pn to 6.lt. M4 dUl.lted to 1o.a.; 111 vtth 
dirtilled water. 
!··eet.ioar were fiXed 1n r~IOl-caloi..u: rol.~lt.ion ( ~~~01" d t\• 
1946 ) r~ 10 mlnu.t• e.tl4 uou:tt.er e t~'lecl v1t.b o.1;; :•tb11 .:reen. 
the root1ons vere :aowtted in el7c~elatin (: 1r~1a Chemical co., 
t t. Louit:) containing 11.9 c.a ~,;~.6~Q .. a• 100 ~!_ 
.··~-~Anu8~ 
_,, ~"-"'\) - ~ . At., L. • 






the 1.r. ot the cou.1aro~hort>bate rbowed the oorboft7l band 
ot t.he cou.:narin mo1et.y nt 1?20-1130 cm·1 eu\d the n.uu- f'~ebum ~an 
trcm riganlr or aromn.tic ,.;rotan~, a rbtli'.P r1n£let at 6.21 wh1cb 
could ar .lrte onl.T traa a :net boxy f, roup. !be r;etbylene .f)rotons ere 
not clearl.T :re~olved but their quel"tet is dirocrnible at ~t..?l • 
r.uring the :Jeriod twenty out ot 250 an.itLtalF died of toric1t.7 
at. vrry~ tiM intentU.s. FnUure to raln opt1awl ve1[ bt Vaf noted 
1n all the .POJ.~oned. ani.'hlr. :;,rherear tbc ::xteft ve1t bt f d.n in the 
control t row> ot rata war 20 .,t a. g, in t.he i.IOi,.onsd ~r 1t va,. 
on.l.,. 2 .t o.; a. The rtru of tax1c1t.7 in tbe voirot184 &-li'::u:LJ.r 
included lrri\abilitJ', !aLuro.tton., .mvcwar twitcbi!aEu~, b7~>er­
exc1t.:.bU1ty to tactile and at tL»I tCLrcicw.~,UOtltt, dragging ot 
bi~d l.imba (6 a.:lim~r )1 tite ot abnort.nal rotation of head and neck 
a.11d o urvtn~t or t.. t. bo¢r to one ride ( 1n 10 ct.~!-er ) were observed.. 
3.3.1. iia\tE "'1J1U't f'trrt tvo de..yF ot drug treat;:tent did not 
t>rodl.lCe a change in :1ot.or aet1v1t,y. f'J.t .lifior::nt red.act1oo 
war oose!"t'ed frCIIC3 third de¥ onvardr with a veek decrearte 1A 
uUV1t7 on tho tJeveatb dQ" (Ta~e-8). 1'!-'ir deoreare V! r 
more vro.'\OW\oed 1tl the t~rors movor-1ent.c (P L0.001) ar Oor.tPan4 
to t.bca t1ne move10n\a (P L0.01). After the !'evon\b cta;r the 
activit)' rhoved. a gradual recovery 1rv.;~1te or eontit'lU.Od 
drug treat.:JOnt... J.r rhown 1n :Cabl.e-8 tt"ld FJ..a. S the d4t1lftllr1oft 
in aotor c.ot1v1ty wnr inrig)l1f1oaat on the tenth del' a~ 
eotU>ared to tbe placebo. 
3.3.2. Qu• Qf.14 btbll:is• In the opon tield ex.-eritlc:lt, embulatioftt 
reuz-1..'1(, ~reo1U...'1£ aau deteont1on rco-rer wore de.JrePt'led nttor 
dichl.orvOf! trten.t :lOll' ( l~'• 6.9). A:nbulat:l.on ~hovecl a :!!eM 
contl'Ol. vnl.ue ot 22.0 ~ 3.0. Thts V'8.l' ;;>ror rc~rively reduced. 
with a ?Gak 4e.;re~s1on (2.60 ..i o.a..2) 01:1 tbe •event.b dq wbicll 
vu 1.2){ ot the control ( 4'a~e.9). en the t.eatb dCJ' a.~Ulatton, 
tbougb r 1{:n1f1oa!ltl7 delt'rer ~'edt !' bove4 a 1•ecave17 to 30,~ ot 
the control ~ c~)ared to tho deJrersion on tbe reventb ~. 
ilenrine ror.:.lOnre war "'lnrkedl7 redaced (P L0.001) to 2~ ot 
tbe control on the r·evontb aq n.:"ld ti:'!t.Uar to a"11bUlatioo 
r hawed a recover;; to 18,~ on the tentb clq. 7he ~lean ~ 
ccor.e ware not red\lced 03\ the third nnd N.nb dq. t.Utb 
dq onwards the:·e vat' a ,~rer rive 4ecrea.""e in the proenirte 
rcore vbich v~ hirhlT r1;nJ.fior:n\ (t L0.001) on the tenth 
dq. Defecation r bowed the i)atterne r-1:ulnr to &"3uu:l.at1oa 
and rearing t.:itb a !i!UXimllm redu.ctiOA on tho reventb dq 
(~~s.r.. 9). 
11'1e. ; 1 'l'otal, fine atld. f ror ~ i1vVC·'u.ut~ ,Jf nJ.'>ino rnts 
vhen placed on o.ct1'V1ty 11eter tor tour bourtt (1o.oo 
A.;.~. to 2.00 ,> .n.) daUy r .. ,r tc·•l dnyr n.i"ter the nd~ni­
rtrat1on ot dichlorvOP ( 3 me/ka bOdy weJ.t~bt 1.P. >. A, :1 
nnd c are the control vnJ.u.er ot tho total, fine M4 
rrorr :'3ovom.cnt~ ot t.he rntt treated uith pbyriolocical 
tto.line 1 •• >. dnUy. Vnl.llC~~" of caeh ,!ny ir the aenn 
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Table • Sa ~'botti.tlf' ;or cel'lt n.ltornt.ion 1n the ;:wtor aet1Y1t7 m.ner d1oblorvo• ~tr&tioa 
(3 '!'lf/k8 bod.f veii bt 1.p.) er Ct.'r.lo.-''-'.red '<'"1tb the CO.,'ltral val.wt on the rm~e d8J' 
( eo1trol tdte'l at' 100' ~). 
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• "if ·tlf'icll'"'"'1tl7 diff~t. f':rO'!S control .';' LO.o'). 
•• ~ 1r ·.1.fiea:1tl.,. ditterent 1"r<D control ? L0.01. 
••• :- ir":1.:~1e~rltl7 d1.f'fere:di. f'lior4 con'ti"Gl P L0.001. 













:r!!r.,.lnnation ot !11.{ urer 1 
Fig. 6 t :~rtectP of r~ic tJ.or;of' ( 3 4r_f!tr '>;:;,,'!:; wei...;ht i • .~. ) 
on the r-.::fbulction rf'0;t& :ur1!\ th~ o ... en .o.ielt! t~ ... t 
or albia1o ratt~ ror tuo 11•'Llte c .uy for 10 deye. 
Pla.cebo ( rou.J tr< at.ed \vith .l>hyriol :. .. icr..l teli..tle 
1.;>. daily for tht "'r:.w ~ riOO. 'hlW£ r- of each 
dey iF tbo .teen ..t ' • ... bt..rr ot 10 ani ilaltt. 
Fig. 1 1 [ ::"feet!'! or die hlorv~ ( 3 "!le/kg )O t;; uci .. ht 1..-.. ) 
o'l the 1•Pn.r1nc rc .... ~e ... ri lt ~hr. o .. : ~~ :i<..lJ t.< • t 
ot albino r:tt.r .t•or two l11J.t.t' WlJ ~t:Jr 10 d'lJl'S• 
i>lacebo t ro,w tr ·"'ted \it l; l)h~rriolv{ .:.· ~~ r tlli.le 
1. p. daily for ttlE" r n.lC· .j( r1od.. ·:~lJLr ot each 
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r::-x planation or ~ u.rer- • 
~~. 8 t l~.ffeot.!· ol"' Jichlorvoo ( 3 mg!ke tl-ouy vo1rbt i.P. > 
0t1 tho ~>rcen1nr: ~·coro du:ritlf the ol_:::m t1al4 t.e~t 
ot albino rat.e tor tvo t"J1.1ute daily tor 10 dl'.Ytt. 
Placebo crOtW treated vith Jhy~· iol~.icaJ. ttaU.ae 
i.t~. dail.y for tho r :1.":11e .,>cr~r10d. Vt.1luer ot eacb 
daY 11! the :tenn .z r-.1~. l:k:.rt ot 10 Gfli~lnlt. 
Fig. 9 1 :·:rrs:etr or dichlorvos (3 !lf./k& bo<\1 wcif.bt. 1. ¢>•) 
on the defeer:tion reore dur1ng t-he o,pen field tert 
,;f ullJ1'10 ~~.t!" tor tvo mi.nute daily ror 10 .. lo.,..e. 
t>laeebo . rc·.1p t~·e!lted ":1tb i>hyr io.lorical. saJ.ine 
1 • .V. dt~1ly for ttr.• rr":.!le period. Vf"ll!E'f ot 



















































T~'ll.e • 9• .''!Jmd!t( a=b:Jlnt.icm. rettritt[ and ~'1.l..n6 r:CONS art.er diehlorvot: trcat.nent. ( 3 31/kC bo4F 
ueif bt. Lp.) atld the erteot. u ;>er cent. ot tBea4 on 3rcl, S't.b., 7t.b and 10tb dar• 
Ar4aJU\:L'IQ;1 1l£A.:'1l'J(; 
Mean ;~ ot t•lean lf.eall 
Contnl 22.00 .i 3.00 100 11.00 .t 2.8o 
l'htr4 dar 20.80 .t 2.78 9S 9.00 ..t 1.2> 
Firth dq 11.00 .;:t 2.1t-7• ;o 2.80 .t o.81• 
reventh daT 2.6o ..t o.lt-2•• • 12 o.2S ..t o.06••• 
Te~tb dc7 6.;o .t 1.6o~u· 30 2.00 .t 0.21*1!11 
• c if:J1r1en.~ltl7 urrerent fl"'11 conti'Ql ? LO.o'). 
•• :··if'1.iN.enntl.7 dS.ttere~t from cOtlti'Gl P L0.01 • 








Meea ;C or l:teaa 
1S.lto ..:t 2.86 
1S.90 ..t 2.88 
16.10 .;t 2.91 
4.2S .t o.96 •• 













The act iVit.y of aeetylcboll!ler t.erare 11 •~.Jrer.sed u ;v. molee 
ot acetylcb0.1..1rle b.Ydrol.YsN/c tl'etb t1reue/hr. ~be rate ot ~u 
or acetylobo.Une w,r ooleJl.t:.ted trt8 the ~t.n:tderd C\U'Ye ot aoe\11-
cbo.U.ne ( Jl1c. 10). ',;;,'ho aot1vit7 of acetylcbolirtett.era.f'e ln dittenn\ 
rertonv. or the rat bft.ln e.rut !'pi:'Wl. cord a.tt.er the a.t'lm.inietret1oft ot 
Vnri.OUI' dot"W Ot Gr£MO~bor·.,hate.d.10blor"f'Of' itt .,1rerented 1n PS,£1.11•1lt 
A dor ... de,t>e~ent inb1blt1on ot ncetylcboli..rsocte:ra.r.e ve.r oboene4 
(Pig. 14). At the :~or-e ot o.6 mUk8 the obol.t~e!tterue net1Vity vat 
r.ir,~:icnn\17 1nhibited (.P Lo.os> L'l all rertonr ot tho brnin and 
r ptnol eons. wen are •' 1. ~ mt.Jks the :lnb1b1t1on ln cerebral 
bemirphere and bro.in r\em vtu· JDOQ (? L0.01 ). Howewr, when tbe 
dare ttaf" 1noreare4 to 3.0 :agJltg tbe level of r J.t;n1f'~Jlee vu 
cOftteq)Q.'l(iJ.-.17 hit t1or ( .t> ,Lo. 001 l. 
COt'&centt'at1on ot &~nO O.Oidf: WC!'-' Calculated .fr«l the 1n41Yi.-
dual t~t&ldal'd cu.ner. !'18r. 1S.21 PboV tbe r.tandard CUf"N betwea 
tbe opttot\l dcmr tty and tbo concentret1on ot all the reven l1d.rlo 
ac14l'a Ca:~a eedno but,nc nc1d.s1 lr.1tw, taurine, BE'.Jart1o acU. 
rerlne, iJ.Ycine and Pbel\Yl alan1.t'le. 
Xbe \'fJ.ueE ot amino ae14f' have been GX:r.trerf'ed ill/' mole/1 ot 






Scale~ X-Axis 100 =1·5cm 
Y- Axts o.o75=1·5cm 
~~--~~--~--~~--~-rx 
J oo 200 3oo 4oo soo 6·oo 100 aoo 
CONCENTRATION <pg>~ 
FIG: 10 Standat'd CU'fllfe ojACETYLCHOL~NE_ 
PJ.t. 11 , 1:-:ttecu ot arec.tlQPbor .;;.>hE~te porticide-dicblorvos 
(0.6 mt/ltg bOd7 wo1rht. 1.p. 1JnUy for 10 dan) 
on t.hO activity ot acetylcholinertera~e 1n 
different rct1onr or tbe rnt brn1n end ~.tllnal cord. 
Vel:aerr repre .. ent aeen J. · .i. ot B-10 rot~ ~..er grou.p. 
• indiC"•ter Vt:.l\18 r~· .lif1oo.nt.l.1 diti"erent thai 
cotttrol1 P LO.OS't u.r. • :Jot rif,rt1t1onnt. 
Fi&. 12 1 httect.e of C)rganovtorvrmte 1.)e• liei,de-<!icblorvoe 




















DDVP.Ii mtl KtDAILY 
FOR 10 O~YS. 
CEREBRUM CEREBELL. BRAINSTEM SP.CORO 























DDVP I·S"·mt/ Key DAILY 
FOR 10 D~YS. 
CEREBRUM CEREBELL. BRAINSTEM SP.CORD 
•p<O·OS; *•P<O·Oii 

J'if• 13 1 r'f'::'eetr of ,-a.·hlot'VCC ( 3e0 ~/kL n\Aly \IGiS:bt 
1.P. da1l.y tor 10 d.cyr) oo the act1vit7 ot 
ceetyleholinor.tc.rr~r e 1n J.1!i\: .. 1 er1t rGLione ot 
the ret bre.i.a an.J ",il11ol , orU. \'ulllef! reprerent 
;~ean .,;t ~.::. or 8-10 rntt: ~>er rroup. •• ~ L.t.01t••• 
P Lo.oo1. 
Fig. 1lt- t "~-,re !'f.\ .. ~)O"VI!'f' Ctl'Mle of ?.cotyl,~halirlf'f·wrare nftcl" 
t.:1· cd"li~li~ trAtton of three :1t!.:>rent- .Jottee 
( ,-. 6, 1. r; ;~ ... rt ~. r 'llt./ltr :lody wt. 1! ht 1. :). daily 
ror 1C dryr ~ of !if'hl~os. ;.ct.1v1ty ot ACh1~ 
"'"" ·re", "'n : r fU '1lal04" ~~<.'Ct:,"lCholine l,y ·l."'ol.rr'Gd/£ 
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ScaJe: X-Ax:t's 0.05=: .icm 
v A . ~- XIS 0.00.5::icm 
K-~-.----~--~----~----~--~--x o.os o.t 0.2 0.3 o.Jr o.5 o.6 
--CONCENTRATION (mg;ml) ,. 
Fig. 15 Standard curve o[ GABA 










<-~, ~.t.le · ~ --Axl·c: ('.rr. -- 1· · i 1 .. ,... . . •/ - - ' 
'f- A:•J·~ (1. 0('~-:: i, ! T1 
0·05 O.t ().h-
. . 
('.3 ().2 o.s 
---CONCLNTR.<\TIOtJ (rn;11ml) ,. 












I Q.05 o.oz o.o~ 
0·000 
o.os o . .J. 0.2. 
Sca\e: X.-Ax,·s o.i = icm 
Y- Axis 0.01::: icm 
o.4 o.5 
-CONCENTRATION (tng!ml) .. 
FrG.1 ~ Standard wrve of Taurine 
y Scale! X-AxJs o.o5 = icm 












I o.o.15 o.o.to o.oos 
4 
0.05 O.i o.z 
-CONCENTRATION (mgjmf)' .. 
Fig. 1 B Standard CUrve of Aspartic AcicL" 
r ) 


















Scale; X-Axls o.o5=_tcm 
Y- Axis 0-005= icm 
0.2 0.3 O.lf 0.5 
---CONCENTRATION(mg!rnl)-....... ~~ 








l.lJ E o.res A8 
_Jg 0.030 
<(~ 0 u .025 
b: 0.020 
0 
0 .. 0.15 
o. 
~;,?cal~~ X-Ax1s 0·05:: icm 
Y-Axts 0.005::icrn 
I .. ~ • 
,_ l , I 
K-~~~--~----.---~~---r----.--x 
0·05 o.! Q.2, O . .Lt 0.5 0·6 
--,CONCEN\RATION ( mgtm~ )a 











Scale: X--Ax1s o.o5~icm 
Y-A'~<is 0·05== icm 
• 
o.z o.?> o)f o.s o.6 
--CONCENTRATION (mg/ml) )II 
Fig. 21 Standard curve ot Phenyl Alanine-
Fi.!. 22 t The effect of ..;rgcno.J)hCr'" )bnle ~le~tJ.e1de-d1Chl<»rvoe 
(3 !Dilks body veil bt 1. ;. dailJ' for 1; dt\n) on 
the levelr of EG1no a 14 neurotra."lt!111tt.er~ in 
\he ce~'ebral hour )ht:re. Vr-..l.uer rel>!"Gtl'ent !lean .t r. r • 
ot 10 ratr. .er t rOQP. • 1·ldicuter vrU.ue r-1t;nit1c~'lt.l7 
dif'terent tra:J co:1trol, I? Lo.o;. 
FJ.ae 23 I J.'he ertect ot QrgarlO.Ph01"l)hate-d1Chlorvos (3 f.lti/kg 
~ody we1rbt 1.p. LlaUy tor 1S de.1f) on the levels 
ot 8!31.no acid nourotrn t ... !\lttera 1n tbe eerebell-., 
Vt:UwtF t'e,CJl'EU"Crtt :teen .:t r • .t.. ot ratF i)Czt rroup. 





Flce at. 1 Xhe effect ot Clr'ganopborpbate..d1Chl.OI"VO$ 
(3 msJkg bod7 vo1l;:bt S..P. deil7 tor 1S day•) 
on the levelt~ ot amil1o acid neurotraa.soitten 
1n the brai.."'l ~tea. Valuef" N~Jro~ont :teen ..t ~ • t. 
ot 10 rats .:~er trouP. • 1ndtce.te value r!snit1-
cantl7 different trt;;~Q control, i> Lo.o;, 
••• P .Lo.oo1. 
Fig. 25 1 1'he ettect ot orgrmophorphate-d.i~hlorvof 
(3 131/ke; 1.>0<17 ve1f·,bt 1.p. da1l.T tor 1S dqp) 
em the levelr or amino aclct neurotrt'lOIJmlt.t.err 
in the r.;,Jinal CO.t-4. ValUGt' re ,>.l"&r'Otlt ~·10M .,;t f • E. 
ot 10 rats ~.er f~'O\&P• • P L,o.o;, •• ~> Lo.o1. 


dicblcrvos on re-vcn o.li,'lo a.cldr 1n cerebral hzy11~ .vbere, cerollellum, 
bra.1!lr'te:.1 t~nd corvicv~ "vi..dll cord. 't.otif't1cally ritrlirtco.nt 
lower~ of t.at.~r1ne va" ob!"orvcd in all t.he ret ioru- t'Xa."11!1Cd by w.r. 
'1o«"t r1nlif1cnnt (!? L0.001) decn..lent wn", however, detected 1tl 
tho oerebe.U.\13 ( 1{. 23). :t.llO co~'K'Emt.retioa or r lycine Md GA l.t\ 
vnr rlf'1fie"'"ntl7 rcl\lCe (~ Lc.o;) orll.y in the tu'nin tttem and 
rvi·tnl cord ( 1'ir"• ~ & :!:;;. 1f!:Je~·enr the eonee1trotion ot • Jc•tie 
ae1d rhwcd ~1t::tif1Ct\!lt roJuction (t' L·:.ot;) 1n the cerebelluc, 
brain rteo r .. nd r<.,>1nnl. co'r'd ( :i{~r. 23-2!0, the looerL"'!g ot rPrtne 
wot' "tt!t1Pt1Celly 1'1'\\'erti( ntcd in all the ret 1one;r. l.be co!leont.ra-
t1on of lyr·1ne wur r J.c:Ufie ntl.7 reduced (.? J.,.o. 1) 11'l cere bellum 
only ( rig. 23) a...~ t t .at, ot the pbet17l-alanine ( rtgr. ~ & 25') 1n 
brnln Fteo (,t) Lv.001) and F ~tnnl cord (P ,L.C.C1) • 
.~.be level of' ma·hJa."lir~t in ditf"trent rer1o·1r- or the brain vnt' 
cOJ.ci.llated traa t.be rtt.. J.dnrd cLU"Ve. Fi.rt~. a>-2~ ~~"hOY" the !"ta."ldf'rd 
curvef of ilov-.1ne, .it and $-IT'l' ~lot. ted on d1ttc:·ent exe1tnUOft/a:.U-
r!"100. :i.aole-10 r~;owr the :rccover1er or do~amine, nore.~1nephrlne an4 
5'-byd£'(%{ytl7Ptr..mi.ne. JUl. the th~e '10 1on:ti'1er ort11ated in tbe 
)re--ent ex ;eri.lti1lt rbowed. rL~ilt'.r ;at tern. Jo .a.,ine var· ""i£n1t1ca."'lt-
17 dec rea'" ed 0:1 tht .,rUth, reVt'n.t.h and t.e~tb ~ in t.he eere:•llua 
nnd ora.t.n st.e.u. 'Wt!vt•t;)ar in t.hCt ceretartil he.l1• ~Jbere the rJ.i.lific~.nt 
dctere "lt.lt wa.r obr'ened o.:J.y U!l the t-evo·1t.b dfi7 ( ~able-11 ). un the 
tenth Jay thJre var al .1ort. :10 t!htu'lt o in tbe aune eoooe·,tratiOft in 
the cerebral be~r • .~here c.nd cerellO.l~l.£1 but then war recovery ot 13;g 
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c~are4 with 1tt velue on tbe revontb dn7 ( l'nble-11 ). qowever, 
there ve." no ~ ilnif102'mt oh•,·'l6• in tbe level ot 4oj)tvUne 1n the r ;ta\tl 
oorct. 'lON91~phri:te va.~ t'i.en1t10t.ltltl7 redaced (.? L(l.ot) in the 
cerebral her.dr .Jhon on the reve!'ltb day ;:nd then V8f! no t'eC1.1f8rJ' OR 
the tentb deJ' ( fatlle-12). Le\rele ot noreg1nepbr1ne were =tot ri(;n1t1-
ean.U1' cha..'18e 14 t..be oerebellue~t br&i.n rteo u-14 r :.Jifl~:J.J. cord. 
S.i~)'tJ7..:>tarU.ne vas ~1ga1lic~•~ .redwled 1n tbe oenora.l. bent-
r~~her• on ~"evon.tb and. ~nt.h U.QJ' (? L\"~.05') and 1n bh1n rt.Gm ·:m :fittb 
(P /_o.o;), and tenth (P LG.01) del'· :AbtJ levclr ot !).I!'l' vete, 
bovft'er, rig.li:ica..r-ttly i=terer:rod (i L0.001) in the ~J1-u!tl eor4 on. 
the tontb ®y u com.;tared \.'ith the vr.luofl or control ( &'rLtl.e-13). 
Teb1tt. 11a Lfmtl of dopo:ad._'\8 SA dltteren' regionf! or the ftt brain an.c1 ep1:."'la1 cord •r~re4 ae/C/a 
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:lbe raw ot ltv1d..~raxidat1on aprer-ted a£ t1GleF" ot malooal.· 
de!vtle t~30 mi.nu.t.ee 1n. 41tfer6nt. rct1ont~ of t.be rat. bl'nJA attes-
\he atbtnirt.rnt.1on ot th.Ne dore.- ot orga.novhor;bat.e-diohlon-oe 1e 
re.vre,.ented 1ft fahle-11+. At the dose ot o.6 l.llf./k£ tbe rat• of 
ll:il1.d-PeHK14at1on v~ f'it l1.1t1oanU7 lno:reue4 in cere :Jell• ( +32..C) 
and bN.1n. •"- ( +S'3~). nowever, no tit!littc~..nt cbanae ( +11;() vu 
~ 1n the eerebre.l hemi~Pbana. Hhen tbe dcwe ot or,:enoPhoe. 
pbat e VUP iacrear-ed. ( 1.1 Ulf/k&) tho rnte ot 11M.d-~ 14atiOA Vaf! 
alr-o J.nore~ed tras 11 to '47;1.. in oerebral bemi~pbere, 32 \o a.3,: 1ft 
oenbellt.e a.'ld Sl to 100't( itl llrntn ntca. ~bef'DlOI"e, at the dotte 
ot 3.o ecl'klt the rnte ot 11.>1CS.~rox14at1on. war 1n.cren!'e4 rif:td.ft-
omltl1 ( P .L,.0.001) 1n all the tbfte dltteren\ rer;iorw ot the bl'a1A 
wncn cca".o~d uith t.be Yt\l.UM ot control ( tBble.'tlf.). 
11le atop~ied brain rbawed OOoat"iont\1 OO:li;,Grt..lon Qf ~~&~et 
n.~ r-St:~lt'l ot :U.:Ui:vAl cerebral OO<ktfta. .tlr'atn veieh* ot ora8Ml>i*-
pbat.e-d1cblorvoe rats d14 not ditter r- J.&.uticaa:t17 traa that ot t.be 
coo~r.. 1~he ventr1oul.al" ~7rtp war bUaterall.7 ryraetrioal. 
c~~t.\1. rectloon at VAriour levels o.lro did o,ot reve-al o.n:r 
~-. 
~e • 1lf.1 Hate ~ 11~14-peraad . .dat10l'l ezt:>N!"re4 aF molef' ot aalonaldebyde f01"!3ed/30 ru.-mt. .. in different 
reg1orae ~ tbe rat l..lr-'-~ after tba adr.d.n.18t.rati.oa. ot 41rterent a.or.- at dicblorvoa S..P. dallJ 
tor 10 ~ (Meu.,t f • .:..). 
Dil>""!-Rl.E~iT co:mu'J .. Ell?ml- 1' Et?W-
R.OCIGrir OF .,, UAL ~•J •• :.&: CBA ICB P :1 .. "ltAL 
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H' • ir.n:~ ot an..1:1salr ued 1n each G'l,.)flf'i.-:lent. 
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(a) MtUl.&balintt\t'Ptlt £he activity ot aoetylchW.i.r~t&rare in 
tbe cerebral £·ortex of W.10 Gr£!Ul0f'"Jho~ .,A"lat.e-d1chlorvoa int<*ica-
ted rat.s war fouttd t.o be r 1gu1f1Cantly d1<:l1r11 ~heel ( "'it!. 29) '"hen 
CO!l;'*ared •..rith thO 'lOl"Jal. eo:1t.rol U?i€. 30}. 
(b) 'f\PCI»:W :ai4atta dU!)"1» act1¥1ty ot t.he Gr£at1Ql.thorJ,~hate­
dJ.chlorvOf'!.1ntox1cr:-J..ed ~1euronet ot t.be rnt cerebJ'\11 ( ;"ig. 31) 
war a . .:>.t>rentl7 reduced in fHJ!l!f&rif·on vtt.b too nor:tal contrcd 
( l?ig. 32 ). 
(c) fs,s;&nJ.Q dekrd£9f:oMUt r uccLnJ.o dehydrorena.."'et oot1v1ty or the 
neuro:ler- in cere oral cortex of organop· .o!" .,bat e-d1ehlorv~ 
1.1tc»:iccted rat~ \tar bou . -·td to be di:"li'11rhed ( Y"if,• 33) when 
eo::t,H3rt d vith the 'lor 1cl <'ontrol ( :-'tg. 31+ ). 
£ ,..W Qorsta .o.OO 'loux·oo. in r Jii.:ll.. curd ot tho co.1t.rol rate e:rh1b1ted 
ve.U Jtl"(:J' orved ~:;l'C...:Ktr-, C:ol{;i a.~ .. aratus, witocbo,ldria, the roUf{b 
ettJWlac.lie ~.·etJ.culal atJd r<Wet.ter of ribOt o 1e vurc itlt.er ~orfte 1ft 
t.t.o u=rt.o;ls.rt3 ( F~. 3 5;. ~car 1o::ally, a few o~ .10~bUic l:lodiee vere 
noted 1n ~tx; i.:l..ladi: t.~ vicei.U.ty of t.he ~lucl.eW! {;:'1 . -;. 36 ). :;::!6 
neuroJilil r hawed well .;rc• orved r7.ru:.;ror ( r'ig. 3?}. lrl the 
i~t>l.anat1oo ot Fir~r 1 
Ftg. 29 a :roo act1vtty or acet7lchol1nertcrare 1n t.he 
cerebral eortax ot tt• argenopborJhete. 
dlchlonOP lntOKicnted rat, (X 62;). 
Fig. 30 a Acetyleholtne,.t(irare act1Y1ty ot the n~al 
eontral rat ce~:i'bral cortex (X 62!0. 


Fig. 31 a ACtivity ot cytoehrCde aa1daFe ot orrano-
~bor ~hate-dicblorvos intoxiCated rat 
cerebrum (X ;2S). 
fta. 32 1 Cytochra. OX1d.3re actiVity ot !lOI"lal 
OOlltrol rat. eereb.rum (X 62$). 


Ft,e. 33 1 rucc1n1c dah:/drOf enar-e aot1Y.I.ty ot cerebral. 
cortex ot o.rganophor ;.Jhate-di.cr..lorvos 1ntox1-
co.ted rat (X 62S). 
Pi£., )If. 1 rucc1.:lic aohydroe;e~• aot1V1t7 ot the nor~l&l 
co.\'lt.rol rat cerebral cortex (X 52;). 


~ Pl£~.na tion ot Fif uret 
Fi&t. 3S a l'lectron :nierot ra.vh ( 'Jt) or a )art of fl'y1nel 
cord neurone ot control rat rhOtli:lg well 
~"rerorved membranes, solei &.J.eJRratW" nnd 
.li t\Xl hondrie. (X )!. 1 000). 


r1g. 36 a lloct.ron ;U.c.rut:.ra.,;h of a _,art or rpi.."lel 
cord ~1eurono ot c<.Xlt.rol. rat. A nucleu" 
(:1) c;:ntr.lni;l[ n nucleoluro (o.r!'OV) is 
reen uith o~le electron dense body 6!14 
a:: on ( ·"') in the vicinity ot the nuelon.r 
'10~)!.>r(Hl8 (X 1£21000 ). 


Fie. 37 t :J.eetron f.licrorre.pb or neuro..>U ot the 
con.trol rat , .;1.1.Dl cord. Jote tho norr.lel. 
electron ~.le:1'"1ty of the axon (A) o.:1d 
~\e l•irit<:-r. t'l"'o tl..)to t.bc vell _.lren::rved 
ryn:1V!'O a:l<.l !..lit.oehondl·ie (X 32,'+JO ). 

11J 
ex.,)erimo!lto.l c roupr ot rfllt hawe'Ver, i:lCl."f'tv·od i.k<:!i. .. ance ot cl~Jr. 
of O" :t!O;.J! .Uic .Jo-lier roe c :>.:t..i.rlt li.a;,Oi\\E"c1n t rtt:'l~6!' vcr detected 
in t.iJC .Jt..:r~~t!l"yon (l"1rF. 3''.-i;.C). ~he rolt1 a.J~,nrnt\UI' occar1a:."lally 
,,re .. t:<nted dU.ntod cirwrntte ( ·4. 4-1 ). 
,.•tthiUUW• ln tbc- ccrebellu.1 wel2 .. 1l"e" erwd rouch e1.do~>larnl1e 
ret.i.culu;J : .. na ::1itocho.Ktr1a wru :lctcca 1 in t!'lf' o:-: ;e!."L 'cmtol rate. 
:roo "l·.:rt act1ceahJ a f!..di.I.L .,, " the i:lcrc·n'"cd 1!1C111tl"lC!e ot pleanor-
!1b1c or.:1o.>!~Uic ,;o lit:r.mtb1..>1t1tte r ::.uJ.l ~Jlectron l®id Va<'~\Oler 
a··u)nrrt dc&o terut.ir)£ . .Utoohv .dr1al ,.;rofUee ( .t:'1{:r. 4-~l.,1t ). '010 
dilated <!1rotcrnel of ~:nooth c·luO::Jlo. .... lie reticulu."l wcz'tl a 1i!&rent 
(1·'1£• 4,). ..Lii{rode tdrocytor. &J.~o <::<.ntPined ':cy"el.L"l rer-t.s and 
dllat.ed r- ,}acer ( -it:. t;6 ) • 
h1f"~r ·~-> :te!' ( ·'ie. ·~). t.cenrio·1rU.ly, ""ottelite ol1t<>:1end't'oeyter 
.::ott. 11·1inf electron J.&,.,re ''l~tortr.l in the ,._JCrL(.-.rya wre 
:totices!:>le. :.t'l"e tilt<"' ··1a ~1&'1br~·'W of o..11~ode=tdrocytef' e•1d ~on 
~;lnnat1on ot F1c ..trea 
F!.g. 38 a l:lectron tn1Cr'Of!"&.~Jh of a 1>nrt ot the 
orgv..rlOt>ho~~bo.te-dicblorvor treated 
rat tvi:1al cord,. ,;oto the 1nertH\"'e4 
1nc1Jencc of electron de:l!' e iJotLier in 
t.he v1c.1ttit7 of the nueleur (Y 7,250). 
CL 
Fi&. 39 1 .i.J.ecvon r1terorrapb1 hil her magn1t1cnt1on 
ot FS.g. 38. 'lote the 1nct·cu!J.'·ed l!lCidence 
ot olectron-de!WC uodier, two ""hovi.ng 
elec t.rotl lacid ve.CI.lol.G!' ( arrove) (X 32, It-co). 

:'1.g. lto 1 ! lectron :31cro.- ro.;b, rtUl h1the'l' ~aentric.,. 
tion of rig. 39 r bovi'JC two electron dt~ r1re 
.>Odier. 1n t.be .;erL~r ryon (:X »+S,ooo ). 

F'.ti. lt-t , ~J.ectron m.crorra.vh ot a -'art or s~L"lal. 
cord neu.rone ot ... ,ano.i.JhM A>hate-dicbltrros 
treated rat. :tote too electron denre ood.J 
vith electron lucid vacuole, Golfli a.~.;.c>aratutt 
... hwint; dil.Eti.o4 ctrtornae (X ~.ooo). 
1 ~') • I.., 
Fir. a.a a i;I.ectron mierorrai>h ot a par\ ot cerebellar 
tle1.lrone of dichlorvOf' treated rat. =iote 
three ple1ooor~b1c electron denre b~JieP 
( arrowr) and electron lur' 1d vacu.olo111 are 
al,.o ffeeR v1 tbltl tbe dense boi1ee (X 2&f., coo). 
11g. lt-3 a J.J.ecwon oici'Of re;>b obt.n.ined traa d1cblonoe 
treated rot. .hree poJ.ynor;:~h1e 11.Pot\&sc1A 
~:ranul.El\r are v1.ru&J.1eed 1n tba ..,criknr10ft 
ot a corebellar neuron. ilote electron 




FJ.B. lt4 • l:J.ectron mcrorrapb ot a tiEJJ"t ot cerebellu 
neurone ot dichlorvot treated rat rhowing 
t!~ lo.rt a field or Fil. '+2. :rotc the well 
4Jrererved rougb endoplar::sic reticul\n nn4 
~tochondr1a (X 161 200). 
44 
1 -~ ·-:-: .. iJ 
rta. ItS a Electron tU.crGi ~ht a vart ot a cerebellar 
neurone ot oraano))h~_.;hat.e-d1Chlorvos intoxi-
cated rat. :loto the vavy contour tli'1d 1nva£1naUon 
1n nuclear .t;rotUett and dilated c1r terrl8l of rmootb 
endoglart:Lio ret.1Culum (X 36,000 ). 
1 ~: G 
Fil• 1t6 1 l;o.ootron micror:ra.llb1 an olif;odendJ"ocyt.e ot 
dieblorvoe-1nt,axiected ·:rat cerebellllll rhowln& 
an itldcntation ot tbe zwoleua ( }l) a!ld rol.Bi 
1one (C) 1n 1te imfaecU.ete v1cin1ty (X 22,2C'.O). 

Fia• .. 1 I tleotron rlicrot·rnpb Of ll part Of bypotbala:ti'a~et 
dicblorvoe treated rat, r bov1nc aol\81 protller 
1Ull of' r .>hcrical and cylindrieol tr1fla~t,J.c 
ver1clee (X 36,coo ). 

ileplanation ot Fir l.lN t 
rta. It-S a m.ectron micrO< l'&i-'h ot vo..rt ot a b7Pothala."!UU 
tra1 dichlGil'VOt treated rat rhotdng exhibiting 
evidence ot oede:la arou,."ld an intact axo:lal 
a>rot1le ( arrov) con.t.a1t1ine 3 vell .'rercrved 
~1tocho:1dl'ia n.'ld nu::aorout· ryr~)t1c ver icler 
(X 9+,000). 
48 
l:lxPliUl&t1on ot FigUrea 
Fi&. ItA) 1 m.ectron microrraa>b, ~art ot a ruacleu ot a bi.Jpocampal. 
neus-on and a denfe bOd7 ( arrov) limited b7 a ringle 
~'lembl'a.nt are reen. !rote tbe oleetron.denae r:ranu.l.ar 
prof'Ue,. and an electron-1\l(~id vacu.ole within the 
doase ~ (X lt-81 000). 
1,) 0 
FS.I. SO a Electron s1cl'Ot rlllr'h, ~.tr~t ot a ~!}OCS!!l~al 
neuron Obtained tro:a die hlorvos-irltOX1cated 
rat. A nuclear .vrot1le ot an Gl.ilodendrocyieJ 
•totevorth)' ir tbe vacuolated den..-o UodJ' ( rsrrov) 
in ita 1.~30d1nte v1c1nit7 (X 22,200 ). 
I 
1 " 1 u.-

a.. DlfCUf.'tlQN 
!'be reralt.t ot the ... rtr eat rtudy' det:!oribe the _.,reaJcrat10.tt 
ot two orr,atlOi..:horJfhOI'\lt COllij)ou:'ldr n:•d t.he neu.rot.0.1i:icoloe;1cal 
qua:1t1tat1w bioche lical, tl.euroi.irtvehe·nical be!1av1oural a.'lCI 
electron ucror ... :o;ic i..nve"~igat.ion ot va.riour re{ 101\!' ot tile 
rat brnltl tallw1nr OJt;::tiO~hor .,Jbate. • ,Uehlorvos•-1 :to:r1cat.1on. 
.~-he toxic ertcctr ot orge'tto;hor .. hnte .JEH!t.icide!' are co·1 tonlJ' 
a.r-cr1bed to ~bcir a.b.U1ty to 1nb1b1t. c.boli.aorterere and to allow 
aoewnW.ntioo ot ace\.yleholitl8 at nerve-endint a ( \urna e\nd .-ia:ld, 
1967). vrrano.r>hoF~lbater are of ;articult'>l' 1nterert becaure of 
their ( 1) incr,.:sr ed n..>vl1oat104 ar l!'lPect.ieider to rc~lace ;10Jle 
~mron::u.sat.all,y ru'1d b1alot 1oall7 ~..~rerirtent or,;nnochlor1:1e 
,;e ... t1oidor a."Ui ( 11) errectr- on i"leM'O\lF t"yrte~ ot ma:.nal~ (Koller 
al ... , 19?6 ). It itt unrort.unate that twurotox1colot:1cal DJ.tera-
tion 1td~ced b,y dichlorvoa bar, ~o tnz, not been adequatel,y 
1nvorrtl; ~:ted. l"'hero!"'vre, it va>.Jld oo a .• Jroa)rinte to fi.1d out tbe 
effects of ~MOJ~hor ,:thnte-dichlorvos on ditteroat ro{iont! ot the 
ce:ttrel. (J.erVOt.te eyrt.em. 
'Ihe f1:ul1nr ~ ot U».e ~rc-rent ~tu.q .J"OI"ta1n1nr to the OIIGtl 
field behaviour tollovin{ d.nily r~J':ll.'littrat1on ot JJ.cr..i..orvos 
( 3 UtC/kf.) L."ld.ic:J.t..o variable dQ,,resrant effect on cmbulation and 
reor~ Hitb n .;oak etfect on the re-vonth <illT• 'the &"1bulat1on 
l.J~~ 
W8r' redu~..~d to sa~; ot the "lC'O!l 0~ the "'eventh ~ey nul 1ncreafed to 
70Z on the tenth day. :n~tr correr ~O'ld~ vell ~:1 th the Jeak 
decrenr e in a-nne eo,'loe,ltrat1on 1tl d11'torent 1"'ert~ ot broJ.n on 
the reventb dDT and li'llbte•;UOnt recovery on the tenth day. H(lleu-ing 
rhowed !'!laXimum de~reP~ion ot 98, on the r:cve·tt.h dey -which, howevor, 
1nc;'C'ntod to 8~; t the Jcun on t.ho 10th dey. 'Xh1~ e-orrelnter 
vell uith the conot:.>t trlBt ora111 do~;;~line .,;loye on i::lulOl"tnnt role 
1n the ccl.;lex ~'-ereoty;ed ocbnv1our i.e. rCJnJ'in& (t\ul:<:arni and 
)Cndi7at 19?2) end nl~o ~•1tb the do~lmine content, ~ert1cularJ.7 
ot too brain fte~ er t1;lated 0~1 tbe 3rd, St.b, ?th n.nd 11.1tb dq 
ntter dichlorvoa 1n oar n.~d1e~ (~n 1le~: 12-1lt-). t"Teeninr is a 
behavioural rt.tr }0 \1'8 vhicb it. raid to deerea"O uS.tb dnl£8 caurlog 
r'ti:Jalat1on or ambulntion ond rearitl(: n.nd vice-Vt"'r~~ta. In our 
f1tld1.1f t ~reenl:lt uJ. r o "tJcMod de..;ret" !"ion t.o 12/ on tbe 7th dey 
!JUt cootrn7 to mbalat.ion £t.~d renr1ng, it tthwed a .1\lrther 
decreer e to ~'; Oi'l t.IJO t.<:· ,td day. lhJ$ rue r,e'"te thnt preenin& 
re ... !)Onro ho.r .no correlation i'i~b t.bc do.tia:U..1B, noro~ine4Jhr1~ 
and s-m lewlr in tte ornS.n. ,.\e9re ... r1on or ,treenine' rer ,tlorwe bas 
been. arcl'iaed to :.>e a !Jehav1o..u"'nl correlate ot cortical rtioula-
tion ar.d bnr tx-en f·t~utm to be de~~rerred by dl'Uf • like ~vhcte:une 
a:ld ''2lt1do~rorro.at.s (t il,.Jtn !lit Q.l., 1971b). In our ex.~r1:1f'nt8 a 
c:lr -:le,Jrerrnnt orr n~u::..~: .. or,lhat.e-dichlorvor 1r !"i;"llult.::,;leourl.y 
deJrertl'iOf all tho 04-Jt-!l .field •. )nre:JOtcrt olonr \-rith e. docreaf'e 
in t~':.G coneo,ltrntion of dOt)c··1ine1 :lvrtl:.J1~w~hr1ae ~.nd 5-rrr. The 
~letecat1on rc• t>O:lr e rt·ar_yly 1lcc~t:nr-ed on the ttevt::nth d~. It "'l£'7 
be preSJu·-.d, 1n aocorda!"lce with the h3'41otherir ot c uvto ct c•· 
( 1971a), t~1at J1cblorvott :1!( ht be "'U.J,tlrer' 1"illf the ~enou.t" loci 
ot tbe PMt.orlor b,-potbala~~U vb1oh OOAtral tbe reaet.1't1t.y ot 
tbe ~)'mfatbet.io tlei"V..- t.Jt''-•• 
lJ·~ 
It 1, gO!tWa.l~ belleved that !'lOftJi..l\GPbrlne ltmtl 1n tbe 
'brain u re"'pot'l.Fibl.e ror th8 cotor tJT.eaotivtv 1n. rate u.nder 
•arloue •~rSaen\sl. c~ldttiOtVt (Me.tW"nk t:tald author, 1965'). 
An wrea· e ln motor aoU•1t7 al~o oocurecl an.-. D02A l!'lt1eot.t.oa 
llndel' oertain eondJ.ti.one \.lben dOPamine levelf! r1r-e 1n t• brtWa, 
vbJle norepinephrine incJ"eNG 1s barcD.y rJ,sniticc.tl' ( Goodvitl 
d ~Q.., 1910). S.trl an4 otoer enteehalard.ne •tabol1tu haft 
alPO been aoOOWtted t• 1Acreered motar aot1Yit7 (robeettal at 1).., 
1969>• our resulte on raotor aotivttJ a.re 1:~ell 1n accor4nnoe WS.tb 
thePe authors a1t tba deo.t'·eaee 1n !lOtor aoti"'i" CD4 dePletion ot 
levo~• ot nora;)inGJilhrw, do.V~~ o.nd ;..m run i>Uallel. Tbe 
tr~~ Md n..._ move~nt.• are er1u.a-'l7 an4 ~1oult.c>.ne01.1!:17 atteetecl 
~ OG'llfol&recl w1tb tbe ~acebo. n. =tor aot1Yit7 etane :ret.u.rn1n& 
\o ~ a.tter a~- etteot. on tbe eevc.'ltb <.tq. 1bb Contt!'&>Ondf! 
v1tb tbe rttllies oo t<Nls vne~ it. haP been reported that 41ob1•-
yoe batt a t.ra..rvient an4 t\Ot a ~e:t.i'M ettect. on C~Jr vbell 
gl,..,. ro .. JGatedl7 over 2.3 weoke (Ciba.Ceicy oonotftPbt 1911). 
\4e twre, ro tar, oot. eoae aorotr an,y tttuq 14 wbiob 'braift levele 
ot eat.ecbol.ar.d.'18 and S.lfl hD.Ve be&.'l o~tt,"lated otter dichlorvoe 
1n rata. In tbe PJ"e~ont rt~ dicblOI'YOf r if;o1t1ea.,Uy redUced 
doPain.fl, norepinePhrine and s-ur 1n dlttennt rer 1~ ot tbe 
brei~~. ._'bif' ro4uotJ.on 97 ;.,. due to a central cbQU.nur,:1o 
•cS.\atloft u a r•r.ult ot acCWJ.lQlatlon ot acet)'lcbo.Une due to 
obQlltleeterue 1nhib1Uon ceueed 'b7 tbl diehlort'oe ( frlac7 g' 11·, 
11)60). Part17 or wboll.J', 1nh1bit.ion ot tbe rate JJ.r4itq etlllYM, 
tyrGr'.t.ne bTdNITlate, mq slro be reoponr1ble tor tbe tu.;jlrer r1on 
ot rm aM. ;}A conoent.rat1on f1l ;roduce4 bJ' ~•tJ.tmt.ne (CU'lPrOftt 
1,a..). tuppnr.,.ion ot the mon011miue levelr in tbe ret brai.rl re• 
to be S.rt correl.at10ft lki.tJl t.be behe.vioural !le.Jrot"rion , 114 rltaulte-
~ de-create 1!1 aaine comuntr~tion on the revc.1th 4tl7 a.'\4 
f'u.beeQ.\Ietlt t-eOOMI"J' ot both lad tb.lf'! 1nvert1Cn.t01' to think ~i­
U"f817 oa t.blt ~uten. OtLt·r rtuJ1ef on !1oblorvoe 1A a.JGft-
~ntal ani!laltt r.hovu4 'bat cbol1.'8rte a.~e 1nhib1tion 1a maSJaum 
on tbo r.:ftenth di'Q' fllld sl.r o l.hat the erreot ot diohlonoe Oft 
~W"'IUS ryrt.c 1n. rat.a war t.ran.rient a~ld not euoulati~e ''* 
tbe dntl we~ edtWl18\ef'e4 dail.T :.."~ tvo ~ three veekr (C1ba-
Ce~:7 Monor,~b, 1911). ~here tL1dtn(e are in oorrolatlon vlth 
the prerent re,ult.e end ."'JJJ:T Cvlnin the recove17 phurre a.tter reven\b 
dtQ' ot d1chlorvoe treat .letlt.. 
It. 1e vell known that the oreenophof'~borua poirons do no\ 
1i'lbib1t acet7lcbolineet.eraee w1.1f0ftll11n all ~aru ot t.be bJttJ.ft 
(Beatbt 1«}61). I:iovO'VGrt 1n ooet J.nvert1tnt1oa only tbe avera&• 
1nb1b1t1on ot vbole brain u dlf'CNFved (Ooldflteln g' ~., 19S'Bt 
nurbaa I' ... , 19S'9t l'ract7 I' liJ.• t 1969t Wit tor ~~ 16• t 1-1 I 
Polrotl ... !'\d. :rattena:u, 1969). t,.oet,.lchal.i!'ler\erare aot.1'Vity b 
J1etr1bute4 1n a ~r.y ebarecter~liO, uneveA pattern th~\ dlttere 
rtrild.t'lf.lJ trcD ibe retr1onel. variation and ar -.;1 t.b Jlai:ll' ot.tae• 
.. ,_, ~- aot.1v1t1er ot tbis fkl87118 in ~ll'a1o tit ~ vari.e• 
~erHly ntb brd.n rize or bod7 r iae rerpeot1ft17 ( .Pl'ie®, 1966 }. 
:taci'Jaaneobn ( 1939) notctr tbet acetylobolinerteraPe r.tGtivtty in tbe 
br&L4\ ot vsr1ow- r ;ecie!' decreare ar brain -:latt: 1!\0reaf er.. 
,,ecentl.y J.'eiebert ot 1}.. ( 1916) ha~ dercribed the effect ot 
acute !lnd chro'liC t.rt.:at-!!tlnt '.Jit.h u.ichlorvos on rt1t brnin 
ohol.i ort 1c .;are.'llGtors. :thoy l'O,>Ol'tttd that the nct1v1t)t' ot acet:rl• 
choltnect.cra~e of wh~ brc.1n d.ecrcarcd by r.bout 70.': ttt'ter 1 br 
oral ed!lini!l"trnt.ion ot ;o.z :Jt the LD;o and by 4-5~ utter the 1:.. 
!;{~ ot daily adnU.tli~ttrut.1on ot 5/ ot the LU,o ( •eichcrt tt. .;I.., 
1976 ). .;,'he il"et:"ent 1~wert.~· t.ion "'h<M" that the deJJ,et1on of 
acet11cbol.illortcrase, 1! Cfll'rJ.od out in t.hr€:e difteretlt, ru-eaP of 
tbe ortlin Wld r .. >iilU cord Md t·cvoalr the rot :l.onal eharnct.~r1et1cF 
of \.U.cblonoe-intosie· tion. ~'hi" inhibition ot tChi-' 1r ured tor 
the 1.'1tlex ot neurot0lf;1cit.y tor further b1ocbe.u1c~J. 1!mtrt 1(at.1on 
att.er 1njeot1ll( the Ol"gtl'flO;Jf}(Mt ,;bate u1cblonos. In ma:a•:u-.lf' 
cbol.1'1erf1C rt1mW.at.1on ::q ort'WlO.Jbor,;bat.os ren.&.lts !'rca the 
1nb1bit1att or ace\ylcholi.•rt.era!'e, the onl.7' :d.octtemienl. or 
b1uiJb,yricGl letion 1m~)lic::.t.Gd in aL."llf't all rinf.r o£ iJ01ron1rJ£ 
(r.e.,.14a, 1a64 ). 11tox le~t.ion ot ~reg neat ro ~ft \:1tb 11<!hlorvoe 
'ls.rkedly 1Ab1b1tf.! the.tz oluo4 ;lar::aa choliaertere.re \tit.bout 
er"' e•ltial.ly a:ftect.i,l£ the blooct choli:1e~ tcra~e u..1d braia AChE 
in tho ott•t>ri!)f at •ariOW" rt&£et ot ontor.ene"1P ( Zsl.~ka 
.ciA .W.•t 1971}. In eont.rllrt t.o other orrruto,e>bo!'vhOI"u!' Oc.DJIOWldF1 
!icblorvvr ;:rodaeed an 1ncr($~!"& 1n aee\y~eholine vhicb veF 
evidottt o.ll:f 1-Il t.be he~Ur yhere rt.ruot.a"OF aa4 not. 1.."1 t.be vhole 
wdn (Teichert et fl1., 1916 ). lt -re 1oi1!' to be. det.f)lr''11ned it 
the aot.1on ot d1cblorv~r on Ftr1atal. &Cf)tylcboliJ'le i!" due to the 
oore r~id tul'!lover ot acetylcbol.JJle in t.hie orea ( rra:'JllCchf. 
1\ Ai• 1 1974} leru:U.tlf!' to l :reat.cr aceu:~:u.a.lat:t.on. or vtset:1el' the 
rtrictltl 1r the 5-ey r-1\e tar tho neurotoxic action of the 
d1cblorvoa. In the ;ure rtr.t.o, ,,la.~"athiOI'lt a A.Jhor i)horot.h10rlate 
orter1 1r a poor 1rlh1b1tor of the cholirter:-"C.e.rt\re cru!y:"2et~ ( l'ukuto, 
19S7; 0' 3r1en. 1960; Haatb, 1961t acM.ie, 1966) becnure ot the 
deactivating effect of t.he thio!late ~ultur atom. }Jy contra~ t 
.>a-razon, tho correr ,;>ond.int ~hor ;hate crter ot ljaratb1on, 1r a 
ft:ty i)Otent, aat1cbolitle~t.4.rar·e, r·in\ilarJ.T in core ot d1cblonoa, 
u-ieblorton it.eelt 1e de'Yoid ot nnticboli:lf.l~terate act1Vit.y1 
vherear diohlorvoe 18 a very ~tro.t)£ 1:1h1bitor. In true f.!oMe, 
tb;Uc ~:·eact1on rhould not be con~1dered a ~tabolio reaction, rinee 
the nu-.rra~lt o oont. occ!Jl"'• r ~on.trc180!ol.rl.y c,na. ra~:d.dJ.7 at l\OUtl"Gl. or 
wall.."\8 i-'ii ( !1\lkut.o ::JJ'ld J.i$toalt, 1969 ). 
In v1ev u-r the rel,-~orted 4binu.t1on or a::d..no acid conc4U'ltra-
t1ou or br(.>J.n arear 1n Clr.rcw of conv.U"ive dir-oraorr:-1 1nclu.cU.nc 
dr~-i!ldueed co.lVUlrions ( l'a.;.>ia •• ~ •• 1961t Kar rutd .~.nteen, 
1fJ?'t-), 1t wa~ conridere4 a;v,,Cto,Jr1at.e to 1nvertifet.. t.be effect 
ot Ol"te.:'lo;ih~ pbeter on t.hc free ~uno oc14 co~lCe:ttration ot 
different ret iOtlt' ot 1..be rat brain. ltrvertifr\tione were carried 
out 1n three d.itrerent arear ot the brain to reveal tbe N( tonal 
cbarnct.ar1f't.1er or dichlorv0fl-1:ttoxic:· tion. .r-:~.rlier, · 1nr.h cm.d 
11alhotra ( 196lf.) ~ad ···bVVJ.1 ~erio'lnl var1at.1o.ra in the c~i:'to ae1d 
eot'lt{·ttt of the ·aonkey brtrin.. Follw:ii'lf. 1ntrnenou,- injection ot 
ftPttrJ1tlet tbey :-e.~ort.od dif~·erc.ut ch-'nter 1a diff'e::-ent a'Uno 
ae14 lovelr. of rowru &.reaP ot tho ~cin. ''lore reee'ltl7 Cutler 
a~d Ducbl1nr-k1 ( 1f)?l+) haw dcroribed ""t!r·to:uttl vnr lnti(>."\f' 1n a"11~ 
ec14 co"ltt•lt 1·1 the ;!O'\<f_'j<»_,.~irlf rat brt:!1n. Our fi•'ldiilfPt th~t the-
tmiRO acid concentration r hovt a rea1onal heteroeeae1t7 1rl ita 
dirtr1b~t10ft 1n the brain 1s ot vrnct.1col r·~t'UflOanc.. 2'he 
regional dutribu.tioft ot ams.no ac.14f! may nave .t,:zwlicflt.iOM vitb 
re~~ to their fwlctlcmel role at n.euroth.ilF!d.ttere. It 11 
vel1 known that tbe aotlcboli:lertohf'e Ol'ganovh~ ~ha.teft, f uch u 
d1ebl.onos, ca-'1. ~Cite :1\&.'tk~ alteratlOlle 1n the centhl ,........ 
ryrt.em (I·iodak G .ii• t 1915 ). .:t ~ r·er .dte further ebott r.t.crt11'1oc.nt 
1ower1..~ ot tbO conctL,t.:t .. ation of taarw, CAVAt rl.7e1no, pbenJ1a. 
1an1no, Br-.t}U\.1c acid :~td ly··J.t• 1."1 ·.11rterent rerione ~ the ra' 
'brain tollowint: dicbl.orvos admini.ff'trat1o.n. r if i'l !f1cr nt. chant·• 
1n tbe wt.J.erl~ 1-wocot·E1orr ot tbeir r111tber1,.t UJ)t..~ or dot,...._ 
tiM ln u.it'torc.ust X'etton.r ot the bi'.U. r.ee am1.no acicle l\!'e ot 
conridenW.e J.nte;:Of't ar the rOt.U*Ce fr<.Y.ll vbicb ..;~o111e n.ad 
~ ere r7~1tbeP~ed end to vb1cb on4-products ciegn4a.U.Oft 
retvn. :.,:boJ' c.lro .;articillnte in tbe rerulnt1on ot r.tetabolio 
hoeteOPtar u, aro ... art or iordc ·~-wont rU'lid not a!l' .. t'ubebate 
ror o:t1dat.1ve ,vb .... r ,.tbvryletion ( 'i).-1e1e1 1966 ). It it 11ke17 that 
tbe marked Qlt.erationt in the oe1trel 'leMOQ.• !'7f.'tterl • dlle to 
dieblonoe ( ~1odak w• ~., 197]) nrc 1rt "'"Cir.le ,ti&Y' reln.te4 to t.het:e 
redw:t.1CW'I 1n the level ot u.uoo c.eid in the diftonl\t rtt,iontt 
or t.ne braSA. 
Cl\ the llri~lci .. lc t!mt the b.rn1n V<11'Y otte!'l tu.~t10NI throusb 
ttttthib1tion of 1:m1u.lt1on" ::;r "air1'1!':1bit1on'', 1nrtend ot direot 
r: u.mu:Lat1on, o. : o& .. oh z;r;'" be: en carrietl out ~.f r.1MI' v~:kere t• a. 
de.ticJ.e:le;y in ~ CX!3e L'lh1b1t.OI7 :1curotra:tr:!U.tterr 1n ~roe ot 
c011VUl!t1ve ..U.r ordorc b:ld o .. .tilOIIf'Y ( Jarbosn t!Uld Donlll.dttOftt 19,..). 
·fna te.adDr '' 1).. ( 1972) hn'WO obrervetl l~JOJ'.l.nf: ot CAllA an4 
u ,,arU.O eoid levelr t.brOU&bout the eerebnl cortes ruld ot slu\ast.e 
acid and taurine at t.be r1tta ot ::auit.ma reizure not1v1tJ> 1n IJat.ient.l 
t\\tterin£ trora •~Uepe~. l4 tbe pre«>ent rtu4y the le,~el ot taurSNt, 
btl\ not. t.ho~• of G A :lA and ar .>art1o ec 1c1t r hwed a r: 1r !litlcmo.\ 
N4Uetion in t.be cerebral ~phere, rueretrt.tnr that. t,he redQoU.IG 
SA GAllA and ar ~.>artio ac14 level u repor~4 07 VM Gel\401' IS &~,. 
( 1972) u ntall end hithlr d.1rcoret.re, ~,}erba;;>f' loc~ued to tM 
oerobrel cortex alone. and tbe re<tuotic.m 1tl tauri.ne level 1~ lar&e 
a..'\d v!der<t)ree.d. 1be latter P\Jiprtion ie hrther r-U.f.)~)orted by the 
obaeernU.on t.bnt tnun• l.evela bave ~-- r.trru..t'ic:, .. "ltl.T rodueed 
1n all tbe twain areu 1.1cluded. in tb18 rtuffl'. · ifnit•i.onnt redUe-
tion of taurw 1ft au t.be rection:tr of tbe co=tt.ftl nenou.e F~t• 
I.P»oVf' to be the t'lot:\ ohuacteriet..1o foat.ure ot Jicblon~...irtt.caloa. 
Uoa. taurine if en ll'llinoeW.tord.o ac1• PGf'Ferrinr rtronc 1nld.b1t017 
etreot. vhen ~vl1ed t'31ol'01on~bor'eUoal.lJ' to ce:ltral. neuron.. 
(lthlnfer, 1913). l"ur-tr.KtftlOftt f'ch'!!lid Q' gJ.. ( ms> oro ot the 
OPinion thnt the bigb attinitJ" ~t.t.ke or t.s.ur-1lle 1n ryna.Jtoecnal 
tract 10M ot rat. oere~ oOl"t..ex ic Ut\l .. ;u,e tm:1 hi£ bl.7 ; ilOCitlo. 
l'lo r-pee1f'1o action of otm.i!ral ct:nt.hllJ' aot-J.ng Jl•l.\f:S on t.he t.aurine 
ut.rute into e~tOttoaal lraG'~-10DJ' baf't bowever, been obtWYM 19' 
~·obdd d ~· ( 197S'). '~w r4"1Wf! r~o.;onr llarbeau and DonaldJPan 
( 191'+) favour a role tor t~ i.lt'ine all a ste!lllze.r ot I~Ct.lbnLUt co.tt .. 
bU1ty rather than ar a necarot.rw1Sl'l1tt.er. In lU\Y care. tbe ~1cni­
t1oMt ~·e<iuct.1on. of taurine followiil& Ulchl.orvot-i;ltO!IU.ctr.tiGft 
de~erft• cO&U'idero:t.ion. 
Ui:e ttu.lli.ne, al.ro CJUJA and rlJ'el.ne are 1nh1b1t~ t.ranr ... 
dtters (Curt1r1 'f9?0+). P dee:·oere in tt..e!r levelr 1r l1.el.7 to 
be a.--toeint.ed v1tb by~c:l.t.abll1t.7 of ne~f)tl8]. rt.r:.!Ctl.lH!'. ~ 
redUCed levelr ot GA,~JA and y.l.yc1.-. in the braj.nrta nnd r-p.i.nal CoN 
nn4 ot ttiu.r1ne 1tt the Ceft....., eerebell.ua, brnift ttem und ~..iirual 
cord, ob~.J..Bed ln t.be ¥rorent rt.wtr, contrii.>J.te t.o the a,J,_,er•oit._ 
bilit.)- ot there tVaot.urer uUl'ltl£, d.1chl.orvoe-1.ntal1C "t1on. On t.be 
eont.ral7, ar~.-artio ec:t.ti it~ an co1t..at0f7 tre.nr~.llttel' (Cartlt:, ..,...). 
It 1• -..-rociat.ed with cells thnt metlJ.nt.e POl7f'yna..A.1c ccitaiioft 
and can excite the neu.rOttGs reoe1vill& ;t..npu.t;e t'rG:l there itlterueu-
ronett ( Apriron nnd Herr.tBftt 1963). 1. decree .. ., 111 1t~ le'Yel ln. the 
cenbell.Ut.l, bni.."l t~tem: r WI r JJ1-,l8J. cord, recorded 111 i.bil ttuq, 
rhouldt 1.'1 the StJ.!~ wq, rerult; iJ\ ae~!lO.l 4e .. )re~ sion. 1\ need 
turthor 1.'1Vert18at10n to 4etn~ \Fhethor th!£ tteurO"lel 4e..;reer1oa 
1~ t>ri"'.ril.7 a dal'"t of "L'lh:l.bl\ion or 1n.."l1blt1M~. Int.cNt$t1nglf1 
TnJ1a a:ld !'::utllovfll. ( 1971+) bave aror1be4 0."10t.t~r ;:.orri:Ae role to 
GAM. ~boil- r-erultrr re• to be conr1rt(!nt vitt the hy,>otherir 
that GA.:lA 11" invol.ved in tbe reeuJ.at.ion of .;rotein ryntherir 1n 
b.raiA 11n Y1vo•. .a.t iF fl'\l£t:erle4 b7 i.ho aut.hw.·~~ dmt Ci'"3A leWl.e 
at thO ry·1aptic ~\lttet1on.s mit bt. be r.IOH ~t.ant. .:.ol' t.be reglA].a.. 
t.ory ralc tban lt.a co..'\Cent.rat1on it\ t.b€.> whole t>r~ 
APr1ron o.nd t-Jorr.n ( 1968) have elar"' .t..fied !''Crine done: vitb 
"iftact.i'Ye" ar.d.M acib a!ld lyrJ.ne C!" "U.'lterte4u. .&.be latter it u 
e"'~ ential ,J1otal7 a.ai!lO aeidJ vh1ch 1e ~~etabolicallJ 1 .r\ 1ft 
ard.!Vtle a~t col.t~re4 to tbe other tun.'to ao1cl (Mei!Jter, 196S'>. 
"tnoe there are rer::Lo-·181 and 1n4iv1d.lal Vt!J'I"iatiOtW in l..be rerJO'lre 
ot ne~'IOe to amino acidf', a reoewed. ~·earob lor cells rG!!' .. >ont"~ 
to tbo a..• ·Gl"O'ltl.Y "1n.nct1ve" or "unter-todtt &Uno nc14, .. ( ~ine 
and ~yr1ne, uould be derirnt>lo. All t.he o:'11~1o acidfltt active or 
inactive, accordior to l·JbitteS!er ( 1968), have f'l'i·:~Ue.r ~ubcellttlnr 
rt1rtr1but1on. On tbc other hn."ld, 1·'1tel'e0"1Vcrr1on ot c:!t1no ae1d 
iP nlro k 1own to oeeur. Acaordi .,g to , ie1rter ( 1965), not 0!117 
1nterc~rs1on ot rerine and rlycioo occur~ but f'J.ro they 
;,~o.rticipnte in a ~r ot reoct10Mt 1.:1Clud1nr. for:lflt1on ot 
try, ;to;han, cyr '-ath1on1tle and eyrte1ne. lri our ~ t ut]T rer1ne '"" 
the ortly rni'lo acid tthore le\~l did not rhov rlj 'lifiCMt reduc-
tion 1;1 nrrr ot tbe rc{ ions ot the brain and ~-~1'ln.l c~ It 11 
like]Jr tt:v t the rerine de ;o:adent :tu.:''1Ct10:!1S are not disturbed bf 
d1cbl<rvor 1ntoxicet.1on. 0:-1 tho otoor hn.nd the tact, that the 
ehol1 'let-~rue vbicb 1!' inhibited by orga'lOi>hor~hate~ hB" a 
nrer1ne" !'01'1due in u.e oct1ve centre thl\t :rJ'l$71 an .,.., ent1Bl 
role 1:1 too o·: tabal1M9 r hould not :. overloe!te<l. l'he eleet.J"'R 
det'1eie~t Ph01' )horur at«J or the organic t>hor.vhortlf! eaapoundt 11 
known to ntt.aclt the oloct.ron rich C87£Ch'l atom ot the "rerine 
rtH·1~<ae" (· nfl'ida, 196lt-). Furthc~ore, ttJ!ii COVt<l.e!\t ~hori)hol'u.f!-
r erine bond 1~ aaJ.ntai~wd lo~lf after t be t>&.rent COlij)Ou.~ bat! diF• 
a,;~ecred (Cop~Jet e 1\ M•• 197!H. ·rb1-- :aq plq a role 1n keevinr 
the ... erL"lf! level . .~.neht nred followia{' uieblorvos 1ntoxictJt1on.. 
ot ,Jartic..Uar 1nt.ereFt is, however, the r~:dfiet nt reduction ot 
poooylal.Mi:le level 1n tm bt-"1.'1 r-tem ruld rvi.ntll. Cc>rdt la~lled 
.&Jhe&'\Vlalenine bnr been ~ hovn '.JY ~leit~t.er ( 196') to be a ;recurFor 
ot e~:Jinephr1ne e.nd noropinephrLle. f'Urtber 1!\vort.t.rntion ot 
d1ebl.OI""w'OP 1ntox 1cut1on. on the cnt,(.t::hola.1.ille l.evol o.t d11oret.re 
a.ree.e of brain rhowed the ret ional variation in our rt..l.iies. 
ln eonelu.r1on, it eM Jt'l ~tatod tbr, t the di:tL'lu.tion ot Feveral. 
em1co ao1d8 in 41rorete arenF ot brain tollOI!.finc pralonre4 
a4-d.t\J.~tr.r.\1on ot d1chlorvoe ~.ht be contributitte to 1tr- t:sie 
ertec'r:• tbe ehn:ract.er1tt1C reduction 14 tbo concontJ~aUon ot 
aa1M acta. ,;art1eul.Gl'l3 ot ta.ar1tle, can very vell be t.lWizecl 
tor tbe n&J.uaU.on ot the t•io •treots ot dicblorvoe. 
'ille ~:rret<ent. 1rrrOPt.iet\t1onP 1adicate a Nt1onal beteroecrteity 
in tbe level ot dopard.ne, '10NP1rtoJa)hrL'l8 nn4 ;.m nttn' the es.;or1-
raonte1 d.1ohlcrvoe tox1cor1tt. hfh~ur the concc.uttrr·.tioll ot d~,. 
wu rtsn1.\1oe.:ltl.J" lowered 1n the cerebral hemirpbere, c_..bell.\11 
and brain rtara, the norog1n.c-..br1ne level rhowe4 a reduction 1n the 
cerebral betn1f' vben &lOt•• On the other hP-nd, tbe concontrnt10ll 
ot 5'-RT Vat" !'if, ~1£1onntly increa!'ed in tbe r ;1•'114 cor«. In tbe 
cerebral ho~irphere and brain •tea. however, the lev"'el ot S.Ht 
rhowe4 e ~ 1f.'11fionnt ref1uct1cn. Intorefl"ti"lf;lJ't I'l'Mdilan Mel 
c:tanan ( 1962) e.n«J ~ cbanbcrc and CiamM ( 1962) have ~Pha.•ued 
the ~oint that there lnslr retlecto4 the net. ro~ulttt ot n~hUI 
c~ent procett ~~r. A c0r1t iderai'tle body ot ane.to.Uc, pb~ 
colorio Md neuropbyeiolocie ev1denoefl' link eeiltftll rcl"0~1CI!10 
naecht.t."liF:D!" to the rc.: t W.t.~ Uon or ,. r.tcb diverre tu.notiontt as eleep 
an4 bOd1' t~l"at.W'e, a,,- vell ar to tbe klt\tbo,\~ iolotY ot •aan 
Ule rt\t"lt 10£ ti'QI !'e~opbrenla to ?r-.rldnr-onirm (Char-e, 191't). 
l'he ~ref"N\t obeen··t10Mt ~bovS.nr dePletion ot m~ 1n the corebral 
bnirpbere nn.d 1ncrcored. le'Vt!lP of S.BT 1n the rpina]. eor4t t1n4 
a parallol 1:t an earlier ro;ort ot Ffted"lLI\ al ... ( 1?10) vbo 
,bowed the' 90 min after 1nJeet1on ot gpUocybift, levclr ot 
norep1nepb1"1ne vere Clecrcr1t'ed bT ~ (i J_o.oot) wh1le 5'-D'l 
Cbanl•of' in the lc~·el ot ~in dopEt.:nl!lG ere k:1ovn to be 
ar" oc1ato4 itb oortnln motor dJrf"wlCt10£v ( ilernJkleviu, 1-'>• 
Alf'o Freed li ~. ( 1976) have ~ hown a nta.rked lwerin& ot doPtalne 
lowl ot "trut,u:~ after ~U.pars < ~, r:..~Piol'rGPYl phoeepboNdlaidie 
tluor1de) tox 1CMU. lhe reduced level ot do)Mail\0 081 be 1tu& to 
an incrtH:tl!"(: irt the l.VrtOVef' ot dolltt"'li:\8 ittelt vb1cb 1r i:td\lced 
by vrolo:>.t o4 chol.~1Vi1o t~tlr:lluJ.e.tion (t;orrodl at DJ, •• 1967>. 
~t !"~.. J?ned. sat Q3.. ( 19?6) have i>Of!'tulated t.hat the nfn.tro-
ehe"d.oB.l ~lance &>roduco4 ae a retul.t ot 1n.h1b1t1on ot chol1ner. 
t•&Pe M:i :·eu"uetlon ot Jo.,;~ ~ be Pcrtl7 1.lVolTe4 1n t.he 
delr.yed neW"'ote~~1o etrect$ ot certt.ln oqano~horphoru. C01l.!IIOW'l4r. 
Alrto, Piscul!l n.nd Vnn :-~eater ( 1911) hnve found. that maintt\1nd 
cholinoctera.re 1nb1~)1tion. tollovl:l£ parath10tl L'lta.r1cat1on, 
cteoN&!~'e<l e£\d0fenot.a8 levolf ~ N:~ rind ~lA 1ft t.be oerebrtal oona 
and inereaNtd hrtWVer of ~i.E in cerebral eon. and braiJl ~tell. 
In add1Uoa, DA t~r t.taP found to be 1ne~eatte4 1n corpu~ 
rtriatwl tmt deOrea" e4 1n. cerebre.l cortes. From our invert 1t aUon 
it tdJ"t t 1-.ererore, be f'fqgt~erted that there 1ft a Fi,£nit1cnnt 
di~tt.urba:lCe in tbe utabolisG ot oetecbolaiAer end S.m 1ft 
dicblorvor ta«1c1~. 
Ar eerl1_. our r•rulttt 1:t11c"'te dON de .... ~\dent 1*lhib1Uoo 
ot acetylol~inetterare eot1v1\y tollowing Qrl~nQPh~pbata­
cU.cblonoe admit1Utrau.. Xha lnda ot !tW\lr'OtO'!!ficit,. n..,,_. 
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eu.> . .-ort 1n too obren: t.ioo. ot dore de~.Jendent increare in t.he rete 
ot lJ.vlid .... er<»r1do.t1oo. Xho /!):.:tount of :1alon1cdiB.lrletyne ,Jroduee, 
_,_. af "Ho.rured )7 t.biobarbit...ar1e acid ( ZBA) aP!!ay1 hnr '!.);en "'hown to 
be a true in<Jicnttor of endotonour l1Jid .;eraridat.ion ( le.~J)el ond 
"'cJ.kin, 1960). '.Cbe brain ho~orennt.e bar &Jtlnrentl.Y the :1ecert'aJ7 
unsaturated re.tt7 acid!' nud t.oo cntalyttte tor ~.~eros1dnt.1on in the 
architecture ot the cell it~elt vhicb a'O rcadi11 available for 
reac:.1on u1tb lolcculnr OX.YtfH1 to Wld.GrfO l1;11d .craxidat10A. 
"'' ror idt~t1on involve.. tbe direct reaction ot OXY(:on nnd livid to 
ror::1 tree.: rad1Col 1ntor:ltd.l3tet a ld to ~roduce se:::i~tnole ~eraxider. 
111~id lf·r~1(!nt1on 1r da :lOf inc beenu~·e ot t.be rtlbPet;t\lent reset. 10M 
ot i"'ree rc . .-1ctU.r1 .:lrJ.nl7 ;>t'roxy rni.iiccJ.r, tbnt are pr01uced. 
( .-.e . .)~el, 1970 ). lic:neohr.-.."let; :-r•ld "~ubcellulnr orrn:lttllr nre the 
'lt.\301' t 1tc ot l1J1d ;ero.-c1dnt10tl da,. .. tate. ~i1tocbu 1drie. nnd :liero. 
ro.:Jal "'lOm~rzumr eoat::in l'"t1lnt1vely lart:e amo..u1tr of )olJ'U.."ltat.~rat.ed 
ratty aids in tne.Lr <~~ho ... Jholi..~·idr. l!1ero i'l<:lude ratt7 ac1dr vtth 
2,~,; and 6 double oo~r for vh1eh rela~ive ratt~ ot peraxidnt1on 
ootb 'in vitro' and 'i!l vivo• nre 11 1+16 and 8 rer.reetivel.1' (:>itt1!1r, 
1965 ). :.tlea!'t two r'yrter1!' tc'O i."!l~;ortMlt in the !.ni;lal hod,y to 
l.>rotec t at. ,. 1:1!' t t:le'1lbrn.'le dn '\OLe rer UltiO£ t'r<X3 u~\C ont.rol.J.ed 11.;14 
~eroxidation. '..here "'Y"tc:lt- rely on r-eleniu:t and vito:nin E rer;.ec. 
t1'"1J' and tom too ba~1s for tro.r,}othtH 1~ co·Yorninr th& ant1ox1dnft' 
tuactio11.~ ot tflee-e nutrientr.: ( ~ omb~ gt 111 , 1975') ~:oeltrtra ( 1'9?5'} 
hat" ... flown that the ore-n.:lopho!"vhnte, tri-o-creryl ";r;o"'t:~hate, inter. 
~·ere!" u1th reloniu,l n 1d , l..l.tnthio:1e . ..cr= id~""e• It t\ .~ .)er.re l1ttel7 
that a "i:.ti.l~.r :»c!;; .... 1.1rn ok cr~~tc.t in tho dicblorvor.1~l.:i. .. v:HJd increo.re 
J.:·, tb: ri.'~ of li.,1id .. l'(.ro:t 1c.!; .. t.J.on obrcrvc d 1--~ tho , ... rc ~·cnt 1nvf.lf>U,ga-
t1on. L1;1d ~ra...'tidation dr-;u:--r.o to :li.tocho1:il'1n Ct-=l have ~refound 
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eftect.r o,1 t.oo cell t:t"ld cornlntcd ·:ell ·."1th t.be rvelU.."lt· O..''\d. 
f1l.8ll7 l.y"ir t-'~d di~tat&f::x·r t.ion of ~11tucho.\•Jr1a ( la...ipol1 1910 ). 
De nlro rh?Ved tt.at thil' 'iett•r10l'nt1on or 1tol.eted :J1tochondr1a 
cw1 Je coaveaicntly !De&IH.tted or a!Yt •n u:>r or .... tion o.r ·JY tho 
tl'..1obarbit....tr1c acid react ion, a..'ld t:Jat "l..be reaction can be 
1tlh1b1t..:d. tJy nddi\1on of \•ita'llin ~• or u'aiquinol both ot v~11cb 
bave l1 ... 1d O.."lt1oxidant. ~tivity. .illS f i"'lllo.r1ty or .~.J&r~1dat1on 
and ~"'ro~·~AC' to \,.lect.ron ~~(..1" c vi ·.d.;!lt. t.l'C•lu.lc.r- hf' .. Ot.en verified 
by Cbio ,gt fWL• ( 1?69). un the t>e.~i!" J4o.t 11 J1d -~craxL1at1on ot 
r .J.beelllllo:lr orl e.r•ller ~ iWf tlt.tor~"'l,!~nt ... roouc t.a w1 th nuore-
t"eence cnt.! esc 1te.t.ion r:- ..!;1\•ctrr.. tt·1 :llar to thoc-tt of 11,. ofurcin 
.ei1t:lf1l1ts. 'vr· 1at1on of tJKl ..Jit, te.ttr ~;lt1::.rr to itlvalw II' roxida-
tJ..on of .vQ].yU a,. ot.Ul't.tl.d li.,_,i.~.;o~ CJ:' '"J.'JcO!l.Jl :r lV:!~;''" :ter. ~:alo!'lal• 
'~ehyJe, n '1nJor _.)r~luct ut . .c.ra~J.duticlll ct J.}ol.J'U'lt at.1rntec1 li.t~id~, 
l'er.c:rt.r Pit.h .vri lOl"'Y a:..J...'lo t._rol.V"' uf :.~::11nu ooidS <t 1d .l ... vte1tr in a 
cro~r-11 a:ioc :reac-..ion (<~h1o ~lt QJ.., 1?69). vf 1.1 }ort· ,lCe to 
cell .Unr dn llat.e itt tha lt~bU1t.y of lf!"Of'OJol oa>!lbrc.ner to ru.,.Jtunt 
vlth concurl'ent rc.lt~a· e ot un arrrq or lJ,YJrolyt.ic cnzy ler .ith 
CU.t"ncity 1..0 1;l1tJ.nte oel.l\llur Jiticttion t;nd entaoolirm ( la )pel, 
1970 ). !!Jc i:l.Cl'\. tt'" od iflt'1 ·e<,\ e ot t'leu.aor..>.de electron ·'•·'t..ft'G .Jvd.tec 
in our olcct.ron ',licrvrco,Jic findiJ:lt:F a""'M,-c~r to .)6 tt.t fhld rerul\ 
vt the incrco.re ot .l.1..->i~ .. ~1"UX1d~t1Qn co . .Je.,~.,J,C.lt ~c;,n t!J.cblorvoe-
i.ltoxJ.c ... tion. 
!1• etylc~.oli'lf""t.Lrere nctiv1t.y vrtf' inhibit. ... d in ~hV cerebral 
.o :11 .. ,l 1..(llro. '.t .if wu o.J.t o con.fl..r- .K.d. ):f tile ,,.untitat1ve biochet!t\Cel 
e~ti \t\tion fo.Ll~."ill€ ~hree ..:J.l-.erea\ aoser of \Jl"g,-J:.ult~LO"' ,;bat.E't 
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dichlor~~os. Thir- 1"l*i1b1titm ot .'Cht ir. urctl P.~ M 1ttles ot '\ettre-
tetr1e1ty tor f<lrther hi!"'t.cehn11c~'tl a" well t.r b1ochft"'11e~"'l ehnnpef' 
1n d1tf'eMtnt rt~giorlr ot the uretn. Activitier ot cytocbr0!1J8 
ox1dn ... e B!ld !'"tli'Ci!\ic deh.?-lroy.ens<l"e ·bowed ,Jerce4it.1b1e 1nh1o1t1on 
in the d1chlort"'Of:T t::ented material. J.loth ~he!"e e·~:r.:aer ;>elont ~ 
oxidative ~·rotl~) and are loo~t.ed in '~1toetlo~\dr1.a. 11\eeor~ii:tg to 
?setntr ~~ ~. ( 1<}67), o 117 ""1tOC~"~o~~dria por-Pe~r :too~~;,ninm tw 
·Iirect ronctio~l 1:1 t.h O!{Yf ~n. l~ our t''1"'1·1irlf t~·" e e ~y.:1e!" were 
tnhibit.od •.Jh1ch 1r !>~..l.to tu.~•., . .)~te-d by t.he oiocbe :~1c~tl reeult.,. 
r·howing nn iacl"ftr.:-e in the rate of l1~..t1d ~.Jeroxldr. tton. ~·ap.(.4l 
( 1970) eor~lnted .. ell the :-n:.a or l1:;1f1 lCrQl'idi't1on ·r!tb rwll1rt« 
and fL~a.J.ly lr.ir :"rld dlttLttorrr.t1on ot ·'lltCK!ho t<ir'ia. ~~ ~e-;tly1 
""al.Wflka :;t ((J.. ( 1977) ~ !t::r.·ted the r.et 1v1 t:t or r'J0>.:1!11e deby4ro. 
rennre n .. "l·~ eytoohro'"lO Olr.i.jare of t.he Ol'oi!lr '.r t~~ ~t tc tur 
dur"1!18 oz~tot:;enof'it:t fullwint i··1t<lliCt t1on of the ·,:other with 
dichlorvor. :.~l;;lier Uon ot .a e.~d 1C" LD;o 1oeer of d1t· hlorvoe 
led to a lec:·ct:·"e ot the eo-activity by about 20.': and lt.o~ re~tpeo­
t1'fel7 ( ··:alnwi!:a gt iJ.., 191"7). J:ho ~1re:cnt ultra~trt~eturetl 
obre~tlOil ;tlrt.f~i.Url£ t.o ~101\i~-tol..t i.e~ eL~ . .llf tH· in mitoehotulria 
are conr1£'t.ent. with the already known inhibition ot nU.t.ocbo!ldrial 
e~utymee. ··urthcr.lure, \.h¢ 1 tt:r·e~.rPd incidence ot l1;o1\t~1n 
yi{ ~.1tr corr.:.1ln.i.c! well ·•it.h the' clevnt1o.n ot the rate ot 1~14 
:i he oc~re.'1Ce fJt vr .rier, nt(! d c vto;;>lar::aic electron..denf"e 





of tJ·;e::t al-e r i:lt·le .-,em:Jraae-lit:alt.ud ;,~u"~r oxhiultit1( wU.form 
electron den:ity a."ld a.;"'18or to t•c'·tn.Jlo lyro!'O:le~. ~,~:treat •Jen7 
othorr r =-1ow clect..rcn lurco:1t VSC!lolor tt."ld a,._,fH..r co; . lvor ite in 
.!14~u.te. du\ in a 1\:lv 1m·t.n~~••1 double ~:te-:!lorl"ae de:t~e ooJ.iee are 
GJ.~o obterveU. Ine lat.t.er m1c bt yorr1bl7 l~.tl- •~ ent altered 
nitoc!lo ~ia. .. "url..iiOrt:l~e, it ir. l'Cr~iblo thnt ceJ.l. injury 
tri( cert ot:i: a ~ vri~.H· ol ovt.:nt.tt cul!.llac~t.ir&& 1..'1. aJiJ. ..;wut ue.;otition 
(Haran arld clncJS1 1972&). l'lCY·e~: ed for-.Jation of l1.vo1\.V"Cin. 
..... if. trnt r-..t~:r ~wurvt.r:..l.l.l.t! tizu.tJ.on. bar ~J..:.•oauy been re.hJr\.~d by 
Mutt !er f) 9:6· ( 1966) l:.rld .:~l"enyi ~ t ;;.W.. ( 1~£ ). Al~o Len~~ 
( 19;9} o~rel""Vt!ti uooquivoc:ul -le,)·Of :.tion ox· l~JOfllrcin1 t.ot ether 
v1th t.he t-tJ • .ifH<l·a lCl' vf t J.&.r&t ;J.tochowil~ia, 'ttit.Un 3 ..k~yr o.t l.J.nbs 
f.t~ut.nt!uu i!l ,.~•e.o~w•..:rr. ~<oce 1tl71 : .ll;oerri t..n.d \ lc;:-er ( 1979) 
have re:Ju~"ted i~tere;~·t'uu occu:J\Ilat1onr ot l1.vvtu!cin 'rnnlaler ot 
vr~r1oar- !' i%G!' end r hn;er nr" ocin ~4 vith cU. t-erecl '41 toct~otldr1a 
tollovi~ TOCi! l)Oi.ron.ins of avian r ~"i!lal tontlia. ·~he t."hatl('e~ 
in t.be oo .JrO'Wl. c ytoJlnr 'Uic inr.iuce<l by organotlbor ~,Jhat.er or~ 
coa,-iil(tred to t#O ~rcui.ft,rutcU., ro*"'ret ont~ eita~Ul' a "tirect 
effo<:t ut tile Qt't~.lrtUJt~or .thate ot a recotl4Z'J rer "'oz1re t.o a fll'illaJT 
toxic ertoct on the neuriter ( ~;1t!~1ew!'lt1 1' ~. 1 1968 n~ Le Vq 
ct N•t 1971 ). It >~n~ boen fU,. (:ertc4 tl<at n~urotax1C etfecta Oft 
eellr- 1r :&.Jt • .iue t.o ~ocl\.1!\f of Slto·ull flow, !>ut rnther to an \ 
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itlCX"CHJl'ed rato of !':f.l\.hf.l' 1~ of fU~':ent.~ (te Vay s;-t it4tt 1<]71) • 
...-'r0l1toret1on ot t.: in "·cue collr- renee• ~d 11 the ~arallel 
.tncroa# cd 1~1. ..Jl•~JLoin r;y.lt.he. 1~ fo.:l.~wd !J7 •• rolJ.ft'rt.iion ot 
fUa:~e:ltfr 1•1 ot..;er neurour • ; OVCl"ol. l"'Ot>orU de .10-.1~ t.ratifl£ ty,;.;icel 
·1it.oc::.u u1r1nl d~l .:,'~ration t·oll.J\:1:1£ T\.CP J)oironinc are available 
( Ah "lad r-..nd l leett, 1968; ·' h nad, 1910; 1?71; 1973 t\!ld t\~1:ne.d aad 
flees, 1??'6 ). rurt.m. r':tore, "'£loerr1 ru1d Cloer ( 1979) cl.~~"O 
~rovided ultrr.rt.ructural evidc!1!'er for the J.nvolve~l(~'lt or J.ito-
ChOt\dr~ in the .for--:1c.t10n Of OP-:tO.)hlliC ~,;ic_ jo:1\t or I18Ul'O 1al 
11. oru~ein, n uo r.t~~lt. ndv·-:..'lCe b7 :!a ... nn ;:ind fleer (1912), r'PQeJ'ri 
anrl "leer ( 19?3; 1'!?'+) ·~'lJ { lc er g.~-~~· ( 1974). ' ... 'his eonce]!lt 
a~ M.l'Y r · t•"t .t.>1t4t"nt for lZltio!'l 1ro a 1ett:.'.ivlic ;rc .... Jet 1ni1e-rcnUy 
rcla:>t.c.d to n!i'OC't :.'1d:>i:~ 1et t~ , :ratlo,."l, irrr·" )~Ctive vf thtl 
Jri::tary c . .J(' ed l.leitl(: cit lJ<vr c.[~i~lf. or i;J.t.oxic- tion. 
Li;.of'u.r·c!n like ... .l .1-..::1t rr 1r1 l!~ 1 , n;i ,:~.l;l :lt, 1-'it.!n:r 
Q"'',·~·~i~•"t.rJ.ly ~J~"OhlCGd. i.N! ~hf~ lfltt.Cr Ott 'Lo...JH) ~'::11:-l"Uy at'$0C1$.. 
tnd ·vith ·.e-." i fie lOf :l or L 1\"iro ~~ ~-- .1t....J. roe t.o.\•r in .JOth, are 
cenerallJ' cla"' ... .lfic:d U.Mt'r the .le.-~£\: n, oroid" ( . >orta ~~nd ;re:rtrott, 
1969 ). lhir t..nr n 1r nov cot :o.:U.7 a -.Jliad t.o li~~ir'lent.e 1nduee4 
by a aum!>t r of c~., ri.-Y :tt ~ <.:v.ndlt:l.onc ({ loer tJ\d Ha!an, 19?6). 
It 1~ eo.1' 11crod to oo \.he in. tor ~odl.a.t.o rtage or auto-Qlt1d1c1n£ 
liPid ru&d li,..oru"cin. ,\(;Co .tJ.y1 i'n" a.n gt ~· ( 197/a) have reJartcd 
the thal.J.iu:..s.i . .t .l.lCod LJC.rc~ "'e of r 1.1Ulu ueane b01.ior 1n tbe rat 
area .. >ortrc!&t:. u.nd h1 • .~~oc .l~,J-.4S ( i:&ran ~t ~., 1977b). t,ccor11ng to 
K.eren.yi g.~ ~. ( 1% ~) th: ~·c .Jif :tt:>nt :tn(' r'f:f"' .....re irrevt:~rribly inJured 
l.7rotto:~e"' n.d .U"e ltiu.~ly to dovt-lo~) 'W'l .. l&r t.be i.lnll(".t\Ce ot a 
rvec1t1C r-t.rcr' O~l tt"..r .lU:t"VO.l!" <"' :r te;:n.. \ lr~e:t u.ld , t'v·nn { 1?76 )1 
on the bar- ir vr the nveUa!>le ex • .:eri,t-ntiHltnl evidence~, co1cluded 
t.bat nt:u.ar0110r f l•.>Jec l.ed v<) t!t~tl'1.:1Ced or rcdt.aced '"lt. tahol1c &et1v1t.7 
rerPond i•l ti~ull r-tat;er uy li;o.f'.lrcin/coroid tor:1nt1on. Purt.hermOt"e, 
they have ':l~m t. .. :-'fw t.t» ru:dn :ilaterial. for li~ofuf'Cin f'to·:tr i?a:l 
delenenu.tw llit.oobondl'ia. Enhanced cellular metabollem le• 
t1nU7 'o aa 1nereare 1ft :Utochon.ctria end due to tbt l.irl1te4 
lite ~ ~tocbondr1a to t.be11" croater turnoter. the reP1dual 
11P14e and protein.e ot ntoohondria are tra."lf!ferred bJ' 178•._ 
to 11Pofdc1D/oero14, which oan be turt.her metabol1&ecl it the 
OYer all ~tabollo oood1t1on of \be cell 11 t\&tt1c1ent.. a.at 
neuronal' mq be overloaded r~ nd be 1noapable ot 11Pof\lee1A reaon1. 
It. 1• ot lltt.erer• to note that \lw orS,in ot l.J'$os011e• 
trcr.a tbe Golal &P;>an.t ue hu been olainle4 bF tlov:l.kott ( 1961). 
ora the wu ot hit' oom.ltlned bietocbezllcual an4 electron mlon. 
roo;ioal obsenatioOr 1ft nene cella. Be baF dettcr1be4 a eo.called 
ttGerl .. complex wb10b roprefl'onte Gol&1 ~pan.tue-endoplw-mlo teU. 
Olll\1817forome. .Aoeordinl to thi• b)"potbe~u, t.be liPof\u!'elD 
Pil•nt, ESq be t=-4 u a retUlt. ot a obaia ot activ1Q- in Oolg1 
QPU1lt.UIJ1 etl4oplana1c ret1cul\lm and l7aOtOtlllel'• In the li&bt ot 
tJle aboW •ttt.ioned. obeenat1ona1 the neul's ot the preren\ 
ttuq oan be 1nt.er_pret.e4 ae toUOWit Or&a.noPhO#Pbate-41eblorvoe-
1ator1ce.t1on, aot.ina u a r.vocitio arV.r, on the lllnoua r'J!'\ea, 
ttbov~ <teaenerat.ion in lQ"el.ifte, &lktraUOA 1A mitochondria 
thereby' cul.mlnatlfts 1ft tbe Goertt1W depor1t.10D of P4•nt. iA 
~ b)erik..,... 
Followi.nr Vt-ore~71 pboephate intoxieaUon, chl'oato.. 
l.J.rlnl I!Pitlal neurone were deteote<l 1n the cbiok b7 Jamdk an4 
Cle.. ( 1966). Fu.rt.bermore, Ahmad and Glee~! ( 1971) reported \be 
1noreate4 ocout'rence ot ldinatecl oyt.oPlartde 1nol.U!l!:1_.. bo<UAI• 
1D .. 8.Pinal CoN of Ui-oftboONIJ1 .Pn-.PbaHI.lntGiio&Md bee. fMr 
p0fttulate4 t.ha\ .Phoepbollviu beeorMt 1anaatt~ce4 dUJ1.da a -.enen.ttw 
prooe~• and arra.nr;e tbe!Uel'fte 1n the tON ot lud.nat.ed. dentte bodlu. 
It u oorwel•able t.ha' U. lnorearecl 1no1d.OQH ot tbe gramaler Md. 
noaolated clectroa.cleASe oodier obsened 1A \hie t "• ai&b' N.Pft•ent 
a dlttturbance 1n t.be tJhocvb01.1.V14B. ln the prerent ttud)-1 MOthV 
lnteretrUI'I£ t1nd.1nl var tbe oocureAOe ot 4ense ~an1Cl.et 1ft rc.e ot 
tbe bli~Gm.fr'al Neioft at well u 1n tbl tl81ibbourlnc oU&odeftdro-
tlJ.eoTM. Altbou£b "f111CN01ate4 electron.demte bod1ef! (or tt. rertdlal 
botU.eP) •• not ord~ raot.1oeable 1A tbe aorma1 alilodendr~ 
( Peten t& ~·• 1910t Haf!an nn4 Gleee, 191A), t.bey veN treq\lfUl\17' 
eneoun\8N4 1n tbt oqanopbospbat.,e 41oblo.r-.. itltar1caW rate. It 11 
more 11kel.J' tha' ringle ~OOUftd 4«lf1e WJe• "'""•"' d1eb101'\f01 
indlloed alt.eratloM 1tl tb& ~-~ ..,;araw.. fbi tw\etlorw fill 
l.pOf!oaal ~p-arat.u 1noll&de tbe uvtake, cU&eetloo aQd deteeoaU.. 
ot ..cromoleo\lleP M4 orranaU• ( DePn.idc .U IJ.•, 19?6 >. It 
repre~entt the ..,_. ti\o ot intraooll\&lar c:U.&est1on. i'be ~Staal7 
17ftOt"omes are known to 1\ve v1tb 't'aouol.ef'1 rw:b u- ~beior.011ee or 
ut.o9beeotooe~, 1n vbiob 1tttraceUular 8l1d exuaeellu:&.ar ~ 
molecul.ef" haft been ••ca.lle•trated tor r®eequent b7drol7tie c.U&••· 
t10ft (Kowt.kott, 1913). In the.,.o tteconde.J7 11••omett (or dlt••'1Ye 
vaeuolott )1 t.be d1te•t1ve enayaet and tbeir *tC!'OIItQleoular flUlW\ra'-
are e~t~nt.alired t~ oat.abol.J.ra. reque•tratloe of 1ntraoeU111• 
aaterial.~ 1.- acoca.t.>l1~ be4 b7 t,be .-roc•~~~• ot aa\oPbae7• DetJt~1k t.he 
&1},-Jarertt oaJae1 t.7 ot 17torocaer for extene1'Ve delradatlon ot a v1dlt 
•~ln7 ot ~eoulee, t.be 1.7POll'oatet COlllalaine t.W.U.a••'-4 
Nt-"141114 •terW do occur. The extent to vblob a:oo:rtwu ot 
there rerldWtl bocller ocoun 1~ not known ( ~lo.lkott, 1913). In • 
tev ltlrteACef". ol.S.,octendrooyter or tlw ex~er!mental aa&Fer1al eaar.-. 
to t.be desol"i;;tion ot •nacti'te oli( 04ondrocytet' • (£-tuvel.l and 
K.I'Uf:e•, 1966 ). .ne__.phte cleotron.denre oytoplar-r:d.o bodi• 
tcraed ~.be oblet cbaraetwer1et.tc ot t.here ol:i.{odeadroc~es. 
nenre-~le~ ot olitodendroe:rtoe have alro beeA 14e:ltlt1e4 u 
11"1\afoift t: ran.ulet' b7 Muvell and Krurer ( 1966). aut the rau 
urect. 1n thie rt\lfJI' VOt"G not olti~W tban 6 mont.h-1, an ate whee 
Upotw'oin ir. rareJ.¥ diCtoerniale 1ft tne Olis odendrQC7tea ( Oleea 
a~ !!attan. 1916). InterertinrlJ', }l\ackey IS: 1).. ( ~) ba'Ye 
re~orUcl the' M\lrOillt' u.nderso1na cbrollat.Ql.pif! aoe\8Ulate deMe 
bo<U.ea. The tvo funet:1GM ur,1all~ attr1bUt.ed. to o.l..lgodendroa,.tett 
en ta.e ff4"l!:laUon ot fV8l.1n &Ad the nuU1,1on ot ~~ 
(Pet.ere 1\ 1).., 1910). It u te"l;Unc to correlate tbe aeet~~Ul.a­
tloft of dezve )OdJ.es 1ft the Ql~o<lett.drocytes vith dicbl.orvtl)!". 
1.~ Ae\d"'tlal obrot~at.Ql.pi.e, beel!lWe 1ft the l.attKtr Oa!' .. 
str1Uon ot MUI'Ol'lH itt boWkl to r.rter. l'be oet0\1.rrenee et 
nriecatecl c~umlo den"• ~J.ae obeerwd ltl tbe pref'eat 
rtucS;;r' C!ln tbu be aoc.ated tor. However, Colli apparatus, 
roQJb ell4oPlatlllc n.Ueulwa and r1'bot!rome.-, 40 not ub1b1\ 
,.s,n1t10:ettt Nr.POnfte to orcanopbcwi~bate-d1oltl~-1tltM1ee.UCMl. 







A.Pr1ton, :~J;,. and ilel"Slatlt 1• a CO'tJ1ned oouroc!j(i 11c:~1 and 
.,tqT 1ol.Ot_ J.cal a.;proo.eh to 1dcntJ.f1Cut,1on ot central 
nenour ryptem tleurotr~ttere. Ina 'leurot!'cioncer 
erenl"'h ( J:d1te4 by Breaprei!le, ".~:. en4 r ollvtrJq, o.) 
I:"?. ,...3, Aeaderlic fre~r, 'lew :i"'ork ( 1968). 
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1·-. 1 Q: 
'fl• 1'1teUFt Ji.rt. end Van ~eter, :.t... 1 I"ftecte ot parnth10ft Oft 
turnover and endO( eOO'Ilfl le'Vfilf ot nort)iJlne)Jhrtne (!iF.) 
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A • uone 
C • cap1llaJ7 
Cit - caP111817 lWtell 
J.l • dendri U.C PNO•~ rr 
II» • denr:e-bodr 
lE • erldot.bel.l• 
114 • eleotron •icror r&Ph 
• • enclo.Pl»!de rettcn4• 
G • sC'Il.d-s.-
L • lpaa .. 
M • nd.tocbon4H.a 
1 • maelelll of ne\II'One 
IV - taaeleolu 
Clf • olJ.l oclendtoaliacyt.e macl._ 






G.- amJ.nob\ltyr1c acid 
GLY 
-
GlJOlne 
LYF 
-
I,J?lne 
WB 
-
Phefl7lalanine 
rm 
-
feriM 
tAU 
-
~ 
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